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A Survey of All Surgically Treated Ovarian Tumors in a 


over a Ten-Year Period 


WELDON K. BULLOCK, M.D. 
RICHARD E. HOUTS, M.D. 

and 

JOHN J. GILRANE, M.D., Los Angeles 
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Repeated observations have been made of 
certain differences in the frequency and 
microscopic structure of neoplasms of the 
ovary.* The purpose of this report is to 
analyze the patholegic data from 331  pa- 
tients who had 336 ovarian tumors. The dis- 
crepancy is due to the fact that five patients 
had two histologically distinct synchronous 
tumors. 


MATERIAL, METHODS, AND CLASSIFICATIONS 


The material was selected from a total of 
478 cases of ovarian neoplasms surgically 
treated at the Los Angeles County Hospital 
from Jan. 1, 1944, to Dee. 31, 1953. This 
study includes only histologically verified 


————————— 

Submitted for publication Dec. 10, 1954. 

The photography was done by Mr. Lloyd Mat- 
lovsky, Department of Photography, University of 
Southern California. 

Read before the Section on Pathology and 
Physiology at the 103rd Annual Meeting of the 
American Medical Association, San Francisco, June 
22, 1954. 

The statistical analysis was done by Mrs. Helena 
Barden, under the direction of Frederick J. Moore, 
M.D., Professor of Experimental Medicine, Uni- 
versity of Southern California. 

From the Department of Pathology, School of 
Medicine, University of Southern California, the 
County and the Tumor 
Tissue Registry of the Cancer Commission, Cali- 
fornia Medical Association. 


Los Angeles Hospital, 


* References 1 and 2. 





Large General Hospital 


cases for which complete clinical records 
were available. A complete analysis of the 
clinical data from this study will be included 
in another paper. No attempt is made to give 
a historical review of ovarian tumors, review 
their histogenesis or discuss the embryo- 
genesis of the ovary. Approximately 142 
cases were excluded because of lack of micro- 
scopic sections, tissue, or clinical charts or 
because the original diagnosis of an ovarian 
neoplasm could not be verified. Those cases 
discarded for the latter reasons were par- 
ovarian cysts, simple cysts, physiological 
cysts, and inflammatory residues. There re- 
336 fulfilled 
criteria for a primary or secondary neoplasm 


mained instances which our 
of the ovary, i. e., either a Krukenberg tumor 


or an adenoacanthoma. These criteria are 
(1) a clinical history of a gynecological com- 
plaint and/or a pelvic examination which 
resulted in a diagnosis of a “pelvic tumor,” 
(2) the total or partial removal of an ovarian 
lesion, and (3) sufficient pathological ma- 
terial to make a histologic diagnosis. 
Microscopic paraffin sections, approxi- 
mately five per case, were routinely stained 
with hematoxylin and eosin. When indicated, 
special stains were used: periodic acid- 
Schiff’s reagent for mucin and glycogen, 
Scharlach R for fat, and silver impregnation 
for reticulum. A microscopic study was first 
made without and then with the available 
clinical data. Few variations in grading or 
classification were noted between the two 


methods of study. Our classification of 


ovarian tumors did not vary substantially 
153 





from that used in a number of textbooks.7 
The grade of malignancy was determined 
by the impression method, which is used in 
the Surgical Pathology Department of the 
Los Angeles County Hospital. The frequency 
of the various ovarian tumors in this series 
is summarized in Table 1. 


SEROUS CYSTOMAS 

In our series, serous cystomas were the 
most common ovarian tumors, They com- 
prised 30.7% or 103 of all ovarian neo- 
plasms, and 62% of the cystomas. In con- 
trast, the literature reports serous cystomas 
as low as 3.3%? and as high as 33%° of 
ovarian Schiller 


neoplasms. Moreover, 


TaBie 1.—T ype and Frequency of Ovarian Tumors 








Type Number Per Cent 
ROTOR CU ROONID 6a ove hice ssaeeloacnn 1038 30.6 
Mucinous cystoma ..........cccecees 4 19.6 
PRIMI hs ashi salen newitnieno ew koanianinc % 28.3 
TACHOMAMOTONID o.5:0:6caisicicncascccene’s 20 5 
PAPUA OUD 56 soa nid yd Rk aesanacness 7 
PINTOOUODOMA: osoiciscs seein sccicnsecs 13 
AGOROACARTHOMA oecccseccsviesicarscs 6 1.8 
SONSINMENS sg piu ve ieciniae rs) 1. 
Krukenberg 0.6 
PUGOMCETIOMG foiisiscccsediececa sense 1 0.38 
ATTRENOOIGSTOMA ei ccnc:s ccc se vvsees 1 0.3 
Ea LC) nr a 2 O.6 
ee COTO Rare Bs 1 0.3 
EOI fy: Uhotocscnicrasseiae eens th 1.8 

LRM AR: Geka swcekauaucne ese ees 336 100 


(quoted in .\nderson )* states that the serous 
variety makes up 25% of the cystoma group. 

Seventy-nine per cent (82) occurred in 
Caucasians, and 20% (21) of the tumors 
occurred in Negroes. Fifty-eight per cent 
were benign, and 42% were malignant. 
Mighty per cent were unilateral, and 20% 
were bilateral. The mean age for all benign 
serous tumors was 41 years (range, 16 to 
84 years) and for all malignant tumors, 56 
years (range, 22 to 87 years). Negroes com- 
prised approximately 20% of the total of 
both serous and mucinous cystomas. The 
Negro population in’ the hospital-at-large 
has ranged from 17% to 27% during the 
period covered by this study. This frequency 
of approximately 20% remained the same 
for laterality, type, and malignancy. 

The age distribution was neither statis- 
tically nor appreciably different between 

+ References 2, 3, and 4. 
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each of the members of the following pairs: 
Caucasians and Negroes, unilateral and 
bilateral, serous and mucinous, benign and 
malignant. The following exception was 
noted: In malignant serous unilateral lesions 
the age of Negroes was significantly lower 
than Caucasians (harmonic mean 32.7 and 
63.1 years, respectively). The age distribu- 
tion in all of the various subdivisions and in 
the many larger groupings was observed 
on an arithmetical scale but normally dis- 
tributed on a geometric scale using logarithms 
of the recorded ages. The age data were con- 
verted to logarithms, and the means used in 
computing the other statistics in this series 
are therefore harmonic rather than arith- 
metic means. 


GROSS PATITOLOGY 

The tumors ranged in size from 2.5 to 
40 cm. in their greatest dimension, and ap- 
proximately 82% were under 20 em. The 
size of the tumor gave no clue as to whether 
it was benign or malignant. The tumors were 
usually cystic and unilocular and contained 
papillae. Some, however, were considered 
solid, and the more malignant ones usually 
had some solid portions. The papillae varied 
in appearance but were commonly described 
as “warty.” “coarsely nodular,” and oe- 
casionally as “cauliflower-like.” In the multi- 
locular variety the number of cysts varied, 
and in some they were so numerous as to 
inake them indistinguishable from the mucin- 
ous variety. Intracystic hemorrhage and 
necrosis were more characteristic of the 
malignant tumors. 

Synchronous but unrelated tumors were 
present in the contralateral ovary in three 
instances. Two were dermoids, and one was 
a small cystic theca-granulosa-cell tumor. 
Concomitant carcinomas in other organs 
independent of the neoplasm in the ovary, 
viz., the parotid gland, stomach, and small 
bowel, were present in three patients. 


HISTOPATHOLOGY 

The histopathology of serous cystomas has 
been superbly described by Barzilai,' and we 
wish only to reemphasize the wide range of 
structural patterns seen in these tumors, The 
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Fig. 1 (44-5240)—Pear-shaped cells with intra- 
cytoplasmic round hyaline bodies, some of which 
are being extruded. Note cellular extrusions. This 
illustrates both the secretory and the excretory 
phase of the epithelium with subepithelial edema of 
the papilla. Reduced to 34 of mag. x 550. 
solid 


lig. 2 (50-14003).—Areas of more ana- 


plastic serous cystadenocarcinoma with numerous 


bizarre cells. Reduced to 34 of mag. xX 285. 
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lig. 3 (52-12021)—Both the bizarre cellular 
forms and the hyaline Russell-like bodies are shown 
in a more anaplastic serous cystadenocarcinoma. 
Reduced to 34 of mag. x 300. 







benign serous cystomas have a range oi 





cellular changes which mimic those seen in 






the Fallopian tube during the various phases 






of the menstrual cycle and pregnancy. The 






epithelium was composed of four types of 





cells, secretory, ciliated, intercalary, and 





























vesicular; each cell had several character- 
istic forms depending upon whether it was 
in the proliferative, secretory, or excretory 
stage. These characteristic cells formed a 
single layer over two main types of papillae, 
a coarse and a fine papillary connective 
tissue structure. In most of this series the 


coarse type predominated, with varying 
amounts of stromal edema. The edema ap- 
parently began subepithelially and = spread 
centripetally. The secretory activity in some 
instances produced small, pink-staining  re- 
fractile globules not unlike Russell bodies 
(lig. 1). These were helpful in tracing 
parentage of some of the more anaplastic 
and solid tumors and will be discussed later. 
Psammoma bodies may or may not be pres- 
ent. If present, they are few in number and 
may be intraepithelial or stromal. 

The malignant serous tumors presented a 
wider structural variation than that seen in 
the benign type. Many of them could be 
traced to remnants of a benign serous tumor. 
Any combination of cell types may be present 
in the same tumor. The cells may be small, 
dark, polygonal, bizarre, or large and clear. 
The chromatin varies in staining quality, 
and mitoses may be numerous or few. The 
cells may be arranged in a papillary, ade- 
nomatous, alveolar, or diffuse pattern. The 
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ditfuse pattern may have a sarcomatous ap- 
pearance and be misinterpreted as a carci- 
nosarcoma. 

Of Grade 1 
were 9, of Grade 2 there were 11, of Grade 3 


cystadenocarcinmoas_ there 


there were 17, and of Grade 4 there were 5. 
In many of these tumors one may note two 
histologic features that demarcate them from 
other tumors of the ovary. Most charac- 
teristic are the bizarre cellular forms (I igs. 
2 and 3). These cells may have single, 
large, oval, elongated, or misshapen nuclei, 
with little to plentiful cytoplasm, or they 
may have ee nuclei. ee may simu- 
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Fig. 4 pepo —Hyaline Russell-like bodies in 
a highly anaplastic area of a serous cystadenocar- 
cinoma. Note remnant of nucleus still present in 
two of the cells in lower left corner. Reduced to 
34 of mag. X 285 
late syncytial cells seen in choriocarcinoma, 
but the other histologic characteristics of 
the latter are not present. Psammoma 
bodies may be present to some extent in 
these tumors. However, tumors with dense 
population of psammoma bodies to the ex- 
tent of designating them as “psammomatous 
carcinoma” were infrequent. Calcific spher- 
ules are characteristic but not diagnostic of 
these tumors and may be found in other 
ovarian neoplasms. The second characteristic 
microscopic feature is the small, hyaline 
bodies, which resemble Russell bodies. These 
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can often be identified in tumors growing in 

other than the papillary pattern (Fig. 4). 
MUCINOUS CYSTOMAS 

“for the sake of 

simplicity and to remove the suggestion of 

falsity,” 


Cariker and Dockerty,® 


prefer not to use the prefix “pseudo” 
in the name of these tumors. Reagan * states: 
The term pseudomucin was originally used to 
describe the content of the locules, which was 
thought to differ from mucin. Chemically, both 
mucin and pseudomucin are composed largely of 
glycoproteins and differ only in certain physical 
characters. The exact nature of the secretion is not 
of diagnostic importance because the tumor is 
identified by its gross and microscopic features. 

The mucinous cystomas were the third 
commonest Ovarian tumor in our series. They 
comprised 19% or 64 of the total number of 
ovarian tumors and 38% of the cystomas. 
Sixty-five per cent were benign; 95% were 
unilateral; 20% occurred in Negroes, and 
the mean age for all benign mucinous tumors 
was 49.3 years (range 18 to 86 years) and 
for all malignant tumors 52.3 years (range 
17 to 84 years). The frequency of this type 
of cystoma when compared with all ovarian 
new growths varies in the literature from 
10% to 65%.° Schiller (quoted in Ander- 
son)* states that the mucinous type com- 
prises 75% of the cystoma group. 

The 64 mucinous cystomas occurred in 51 
Caucasians and 13 Negroes. When statis- 
tically analyzed, as previously stated in the 
analysis of the serous cystomas, no signifi- 
cant difference in age distribution was noted 
between Caucasians and Negroes, benign and 
malignant, unilateral and bilateral. 


GROSS PATHOLOGY 

The gross characteristics of this variety 
of cystoma are not as diverse as those of the 
serous cystomas. Sixty-three per cent of the 
20 cm. in 
their greatest dimension. The smallest tumor 
was 3 cm. and the largest 40 cm. Twenty 
per cent of these neoplasms were unilocular ; 


mucinous cystomas were under 


the remainder were multilocular. Thirty-two 
per cent had intracystic papillations, and all 
occurred in the malignant tumors. There 
was no correlation between size and malig- 
nancy. 













in 





There was one Brenner tumor incorpor- 
ated in a benign mucinous cystoma. There 
were no teratomas associated with this group. 


Torsion had occurred in four tumors, of 


which one was benign. 
HISTOPATHOLOGY 


In the benign tumors the cysts were lined 
with tall, nonciliated, simple columnar cells 
with a cytoplasm that was either clear or 
had numerous mucin granules. The nuclei 
were basally placed and varied from low 
cuboidal to semilunar in form. At irregular 
intervals goblet cells were interspersed 
among the tall columnar cells. Both types of 
cells contained mucin when - specifically 
stained with the periodic acid-Schiff reagent. 
The characteristics of the papillae in a be- 
nign tumor may be seen in Figure 5. 

The Grade 1 malignant mucinous tumors 
were oftentimes difficult to separate from the 
cysts exhibiting a great deal of secretory 
activity. Those designated as Grade 2 or 
Grade 3 presented no such problem. All of 
the malignant cysts graded as 1 or 2 had 
some papillary qualities, but those placed in 

Fig. 6 (52-6136B).—Tall but delicate branching 


papillae seen in Grade 1 mucinous cystomas. 
Reduced to 34 of mag. * 100. 


ha 


Fig. 5 (53-646).—This is the characteristic papil- 
lary benign simple columnar epithelium which is 
present in the mucinous cystomas. The cells have 
basally placed nuclei and absence of nucleoli, and 
the papillae are short and rounded. Reduced to %4 
of mag. x 550. 


the Grade 3 group were solid and glandular 
without papillations. The mucinous cysts of 
Grade 1 malignancy had remnants of a be- 
nign mucinous cyst in some portion of the 
histologic sections examined. This feature 
was noted occasionally in the Grade 2 malig- 
nant cysts. The criteria used to delineate the 
Grade 1 malignant cysts from the benign 
mucinous cysts were (1) tall, slender, 


Fig. 7 (51-2905).—The papillae are thicker and 
shorter than those usually seen in Grade 1 tumors, 
but the cells, the nuclei, and the nucleoli are much 
larger than those seen in the benign cystomas. 
Reduced to 34 of mag. x 300. 





branching papillae (Fig. 6), which were in 
marked contrast to the low, rounded papillae 
(Fig. 5) seen in the benign variety of mucin- 
ous cyst, and (2) cytologic features shown 
in Figure 7, i. e., nuclei that are much larger 
than those seen in Figure 6, with prominent 
nucleoli, stratification, mitotic figures, and 
more peripheral location of the nuclei. 


TERATOMA 

Ninety-five (28%) of the tumors were 
cystic teratomas. There were no solid tera- 
tomas and no malignant tumors in the cystic 
variety. This was the second most common 
tumor of the ovary, being exceeded only by 
the serous cystoma. These tumors are stated 
to comprise from 5% to 35% of the cystic 
tumors of the ovary.t Forty-eight, or 50%, 
were Caucasians and forty-seven, or 49%, 
were Negroes. Statistical analysis revealed 
that the Negroes constituted a significantly 
greater proportion of the dermoid group as 
compared with the group having the serous 
or mucinous cystomas. 

The average age at which they occurred 
was 32.8 years with a range of 2 to 77 years. 
There were 74 (77%) under the age of 40 
and 21 (22%) over 40 years of age. There 
were 92 (96%) and 3 (3%) 
bilateral dermoids. Bilateral dermoids have 
been reported to occur in from 10.6% to 
40% of all cases.” 


unilateral 


PATHOLOGY 

The dermoids ranged in size from 5 to 
20 cm. Fifty-five (57%) were under 10 
cm., and 30 (41%) were between 10 and 
20 cm. They were usually round or oval, 
white to yellow in color, with smooth and 
glistening external surfaces; were 
bosselated. All but a few contained a thick, 


some 


sticky, greasy, gray-white material intimately 
mixed with hair. Mention was seldom made 
of other than black hair, but in several the 
hair was stated to be white. A few of the 
dermoids contained a number of round, yel- 
low pellets, which varied in size. There was 
infrequent mention of the deimal mound, 


—<ceilalapaae 
t References 2, 4, and 8. 


158 


A, M. A. ARCHIVES OF SURGERY 
mentioned. Microscopically, the tumors were 
monotonously alike; the sections usually 
contained skin, skin appendages, and several 
other types of tissue such as cartilage, brain, 
and respiratory epithelium. No attempt was 
made to carry out a detailed study of these 
tumors. 
ADENOACANTHOMA 

According to Kistner and Hertig,” adeno- 
acanthoma is exceedingly rare; at the time 
of their report there were but nine 
quately documented cases, to which 


ade- 
they 
added five. Among the accepted cases there 
were 13 Caucasians and 1 Negro. The 
youngest patient was 25 and the oldest 69 
years. The usual presenting complaint was 
abdominal pain or mass. Six of the patients 
lived 5 years or longer after surgical removal 
of the neoplasm, and three survived 6, 8, 
and 16 years, respectively, without evidence 
of disease. 

In our series there were six instances of 
ovarian adenoacanthoma. Two of these are 
considered as definitely primary, each having 
had a hysterectomy, one at the time of the 
oophorectomy and the other at a previous 
time. There was no evidence of carcinoma 
in the endometrium of either case. Both oc- 
curred in Caucasians, one aged 45 (Fig. 8) 
and the other 56 (Fig. 9), and both were 
unilateral. The younger patient complained 
of left lower quadrant pain of one year’s 
duration, and the older patient of an abdom- 
inal mass which was present for 10 months. 
Neither of these tumors was traceable to an 
endometriosis or cystadenocarcinoma. The 
patients were without evidence of cancer one 
and two years, respectively, following their 
surgery, in 1953 and 1952. 

The four other instances of ovarian adeno- 
acanthomas occurred in Caucasians, 32, 37, 
57, and 62 years of age, respectively. All had 
a similar tumor in the endometrium, three 
concurrently and one (the 62-year-old) three 
years previously. Two of these (R.G. A. 
and M.D.) were considered to be examples 
of adenoacanthomas arising in serous cyst- 
adenocarcinomas with a concomitant endo- 
metrial adenoacanthoma, which 


Was con- 


sidered to be either a second primary or a 





















metastases. The remaining two instances 
(M.S. and E.R.) were thought to be me- 
tastatic ovarian adenoacanthomas from an 
endometrial tumor of similar histologic type. 


REPORT OF CASES 


R. G. A., a 32-year-old, white, single woman, 
nullipara, was first seen on Oct. 10, 1949, because 
of a mass in the lower abdomen of three or four 
months’ duration. A pelvic examination revealed 
a cystic tumor, presumably of the left ovary, 
extending to the umbilicus. At surgery, a large 
cystic mass occupied the left ovarian area. The 
right ovary was considered normal. A total hyster- 


Fig. 8 (53-5346) —Typical area of adenoacan- 


thoma in patient aged 45. Reduced to 34 of mag. 
« 125. 


ectomy and a bilateral salpingo-oophorectomy were 
performed Oct. 21, 1949. The left ovarian tumor 
measured 10 cm. in its greatest dimension. The 
external ‘surface was smooth, opaque white, but 
uneven owing to numerous small cysts within the 
wall. Surfaces made by cutting revealed numerous 
locules which measured approximately 3 cm. each, 
filled with clear to brown fluid. On the cyst walls 
were numerous papillae, some of which were grow- 
ing as cauliflower-like masses. The right ovary was 
not unusual either grossly or histologically. The 
endometrium exhibited no gross abnormality. 
Microscopically, the ovarian cystic structure was 
considered to be an adenoacanthoma which had 
arisen in a serous cystadenocarcinoma (Figs. 10 


Fig. 9 (53-7312)—Adenoacanthoma in patient, 
aged 56. Reduced to 34 of mag. x 85. 


and 11). The endometrial acanthoma was inter- 
preted as either a metastasis or a second primary 
lesion. An endometrial primary with metastases to 
the ovary was considered most unlikely in view 
of the gross and microscopic appearance of the 
ovarian tumor. The patient was alive and well 
without evidence of disease four years eight months 
later. 

M.D., a 37-year-old patient, had complained of 
an enlarging abdomen for a period of three months, 
and a physical examination suggested large bilateral 
ovarian cysts. A total hysterectomy and bilateral 
salpingo-oophorectomy were performed April 8, 
1952. At the time of surgery it was noted that 
there were bilateral multilocular ovarian cysts. The 
left cyst filled the pelvis and extended to the liver; 


Fig. 10 (49-10300)—Area taken to show merg- 
ing of cystadenocarcinoma into adenoacanthoma. 
Reduced to 34 of mag. x 135. 











Fig. 11 (49-10300).—A portion of same tumor 
shown in Figure 10 interpreted as benign tubal-type 
epithelium, a remnant of serous cystadenoma. 
Reduced to 34 of mag. x 550. 


Fig. 12 (52-3502).—Adenoacanthomas of ovary 
developing in a_ cystadenocarcinoma shown in 
Figure 13. Reduced 34 of mag. x 125. 
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the right one was multicystic and much smaller, 
The pathologic examination revealed the left cyst 
to be 18 cm. in its greatest dimension, multicystic, 
with both intra- and extracystic papillations. The 
right ovary measured 7 cm. and was grossly similar 
to that of the left. The histologic diagnosis was 
bilateral adenoacanthoma developing in papillary 
serous cystadenocarcinomas (Figs. 12 and 13). The 
uterine adenoacanthomas were interpreted as either 
metastases or second primaries. A primary endo- 
metrial adenoacanthoma metastatic to the ovaries 
was considered most unlikely for reasons similar 
to those cited above. This patient was alive and 
well two years after definitive treatment, which 
included postoperative radiation therapy. 





Fig. 13 (52-3502).—Benign portion of papillary 
serous cystadenocarcinoma with adenoacanthoma. 
Reduced to 34 of mag. x 300. 


M. S., a 57-year-old patient, had a left salpingec- 
tomy and fragments of a cyst removed on April 8, 
1942, at the age of 53. The upper boundary of the 
cyst was described by the surgeon as extending 
to a level midway between the umbilicus and ensi- 
form process of the sternum. There were dense 
adhesions; the cyst was aspirated, and approxi- 
mately 3000 ce. of a dark, bloody fluid obtained. 
The cyst was removed in fragments. Microscopic 
examination of these disclosed adenoacanthoma. 
After an uneventful postoperative period, radiation 
therapy was given and while being followed in the 
radiology clinic the patient complained of daily 
vaginal bleeding. A diagnostic dilatation and curet- 


OVARIAN TUMORS 

tage was done on Jan. 18, 1945, and a diagnosis of 
adenoacanthoma of the endometrium was reported. 
After a course of intracavitary radium, a_ total 
hysterectomy and right salpingo-oophorectomy were 
March 21, 1945. 


Fallopian tube were unremarkable. When opened 


done Grossly, the uterus and 
the endometrium was described as thin, smooth, and 
glistening. The myometrium and cervix were essen- 
tially normal. The right ovary measured 5 by 6 by 
6 cm. and exhibited a smooth, glistening, slightly 
lobulated external surface. It was soft, and the 
surfaces made by cutting were partially necrotic 
in the central portion, while the periphery was 
glistening, pink, and translucent. Histologic exami- 


Fig. 14 (45-1361).—A field from the adenoacan- 
thoma in the right ovary removed three years after 
a similar tumor was removed from the left ovary. 
Reduced to 34 of mag. x 285. 


. e 1 
nation demonstrated an adenoacanthoma ot the 
ovary (Fig. 13) as well as a residual superficial 
There are 


adenoacanthoma of the endometrium. 


several interpretations of the sequence of tumor 
development in this case. Our interpretation is that 
this patient had a primary adenoacanthoma of the 
The 


intensive irradiation given after the initial oophorec- 


endometrium with metastasis to the ovaries. 


tomy in 1942 produced a temporary arrest of the 
growth impetus of the endometrial primary and the 
secondary focus in the remaining ovary. When the 
patient was last seen, May 27, 1954, she was weil 
and without evidence of cancer: 

E. R., married, 
gravida LV, and a diabetic, had had numerous ad- 


a 62-year-old white woman, 





nissions to the hospital since the age of 56 years. 
In March, 1941, when 62 years of age, she entered 
the hosiptal because of a single episode of vaginal 
bleeding of one month's duration. There had been 
an uneventful menopause at 52 years of age. Tissue 
obtained by diagnostic curettage revealed an adeno- 
acanthoma of the endometrium. A vaginal hyster- 
ectomy and anterior and posterior colporrhaphy 
were performed March 18, 1941. No adnexal tumors 
were noted. The uterus was slightly larger than 
normal with the endometrium rough and hemor- 
rhagic but only 1 to 2 mm. in thickness. Micro- 
scopic examination disclosed a superficial adeno- 
acanthoma of the endometrium, most of which had 
been removed by the curettement. The patient was 
followed periodically in the tumor clinic from 1941 
to 1944. 
a hard 


In March, 1944, on vaginal examination, 
fixed mass was noted in the midline. A 
bilateral oophorectomy was performed March 31, 
1944. 

7.5 by 7.0 by 3.5 cm., with nodular, smooth external 
surfaces. Surfaces made by cutting were gray, with 
numerous small cysts. No 


Microscopic examination revealed that 


Each ovarian tumor was about the same size, 


Ovarian tissue was 
apparent. 
the ovarian adenoacanthomas were similar to the 
endometrial neoplasm removed three years earlier. 
An endometrial with 
metastases to the ovaries was considered most likely 


primary adenoacanthoma 
in view of the sequential appearance of the tumors 
within a three-year period and also because no 
endometrioma 


r cystadenocarcinoma of the ovary 
was identified. The patient died May, 1952, of myo- 
cardial infarction 11 years after original surgery. 
There was no clinical evidence of metastases but 
an autopsy was not permitted. 


HORMONE-PRODUCING TUMORS 


Hormone-producing tumors may produce 
estrogen or androgens. The estrogen-produc- 
ing neoplasms are the granulosa cell tumors, 
thecomas, and tubular androblastomas. The 
androgen-producing tumors are the conven- 
tional arrhenoblastoma of Meyer and an 
ill-understood group variously reported as 
hilus cell tumors, adrenal rest tumors, and 
masculinovoblastoma. For a more detailed 
discussion of these tumors, reference is made 
to the papers of Burslem, Langley, and 
\Woodcock '®; Teilum,'' and Iverson." 

In our series, there were 28 (8.3%) of 
the hormone-forming tumors. Of these, 27 
were in the estrogen-producing tumor group 
and one was an arrhenoblastoma. There were 
no examples of the other hormonal tumor 
types. Table 3 gives the age distribution of 
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TaBLE 2.—Clinical Data 








Serous Mucinous 


Cystomas Cystomas 


Gross menstrual disturbances t..... 17 13 
Postmenopausal bleeding .......... 6 6 
ASHES: AE PUTO oi vic occa cicccccvees 6 1 
WO so ake Crcucccuaincannmenuamnnn 0 0 
Coexisting carcinoma corpus....... 0 2 
AbGominal POI ..ccdicscsissciccess 44 i2 
PRIN BIC TAGES 6 sick ciesiccsicctideeceas 47 45 
IR fick chien BAG asi daly Is 
BRNO eae ds vicenicaiaasvonnseastinn 10 a 
Rupture—operative ..............0. l4 19 
Total number of patients 
PUOMIONOD RUBE aici visiessicindcccecces 47 32 
Total number of patients 
PORTMOMOPAUHAl aoc cence ccccrseces a a2 
MAR hic CS iiamaaewekueneatnann 103 o4 


Theea- Adeno- Com- 
Fibroma Acan- bined Arrheno- 
Dermoid Granulosa thoma Group Brenner blastoma 
23 8 0 3 1 0 
1 2 0 2 0 1 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 1 0 0 
62 7 2 9 ¢ 1 
15 9 { 2 1 0 
D4 1 0 5 2 0 
»%~) 0 0 1 1 0 
} 0 0 ] 0 0 
Ss 13 2 12 3 0 
7 l4 1 7 2 1 
95 7 6 WW ) 1 


Includes fibroadenoma, Krukenberg, endometrioma, dysgerminoma, and leiomyoma, 


| Excluding postmenopausal bleeding. 


patients with granulosa-cell tumors and the 
thecoma-fibromas compared with Burslem, 
Langley, and Woodcock’s summary of 60 
similar tumors.'’ Table 2 gives the clinical 
features of the group as a whole. 


PATHOLOGY 


Granulosa-Cell, Tumors. — The tumors 
ranged in greatest dimension from approxi- 
mately 2 to 33. cm. The majority were under 
20 cm, The external surfaces were usually 
smooth although some were nodular. The 
surfaces made by sectioning varied in color, 
amount of necrosis, hemorrhage, and cyst 
formation and in firmness. Usually the solid 
portions were some shade of yellow and were 
firm to hard in consistency. Blood clots were 
present in some of them. Microscopically, 
the structural pattern of the tumors varied 


from each other as well as from different 


TABLE 3. 


areas within the same tumor, but there were 
no variations from those already documented 
in the literature. \We agree with Burslem, 
Langley, and Woodcock '" that there is a 
large subjective element in differentiating 
between some thecoma-fibromas and gran- 
ulosa-cell tumors. There was one granulosa- 
cell tumor that was clinically malignant. 
Diddle '* has recently reemphasized the un- 
reliability of histologic changes in the differ- 
entiation of the benign from the malignant 
granulosa-cell tumor. 
Thecoma-libromas.—The tumors ranged 
from 1 to 32 cm. Eighteen of the neoplasms 
were under 20 cm. in their greatest dimen- 
sion, and eight of them were under 10 cm. 
The external surfaces were usually smooth, 
although at times irregularities were notice- 
able. They were firm to hard, usually gray- 
white to tan in color, and surfaces made by 


sectioning varied from solid to cystic. The 


alge Distribution of Patients with Granulosa-Cell Tumors and Thecoma-Fibromas 


Compared with Burslem, Langley, and W vodcock’s Summary of Sixty Patients with 


Similar Tumors 


Number of Patients in Each Decade 


Decade 1 2 3 i D 6 7 8 
Total 
Burslem, Langley & Woodeock 
Granulosa-Cell tUMO?Ms .....cccscccsccccescccecesce 20 1 1 0 3 3 6 D 1 
Wand, TGR ~ x 5 5ieN5as0wis vennadeewdonceves Ww 0 1 > 3 11 Ss Ss 1 
Bullock, Houts & Gilrane 
Granulosa-Cell HUMOTS 20.2.0. 0ccccrrccecececodesense 7 0 0 0 i 0 1 1 1 
THACOMA RPLOWRE. 6ciciccccccvvrerevessecesivsesse 20 0 0 3 2 3 1 9 3 
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latter often contained clear, straw-colored 
fluid, but some contained necrotic tissue or 
blood clots. The solid portions were varie- 
gated in color; some were bright orange, 
some gray-white, and others had all three 
colors. Microscopically, the cellular pattern 
was variable. The morphological features do 
not distinguish between the fibroma and the 
thecoma. The histological finding of more 
hyaline plaques in the thecoma-fibroma group 
aiter the menopause is in accord with that 
of Burslem, Langley, and Woodcock.'® There 
was only one luteinized thecoma in_ this 
group, and the patient’s main complaint was 
irregular vaginal bleeding of four years’ 
duration. No endometrial study was made. 
The theca cell is apparently responsible for 
the hormone." 

It is conceded that in the hormone-pro- 
ducing tumors it is impossible on morpho- 
logical evidence to state whether the tumor 
is hormonally active or not. The concept has 
been advanced that the estrogenic activity 
in this group of tumors can be identified by 
the presence of abnormal uterine bleeding, 
presumably the result of hormonal stimula- 
tion of the endometrium. In the literature, 
the frequency of vaginal bleeding is given as 
approximately 65% in the thecoma-fibroma 
group.’” 

The patients with granulosa-cell tumors 
in our series did not give abnormal vaginal 
bleeding as their chief complaint. However, 
three in this group who entered the hospital 
because of an abdominal mass had dysfune- 
tional bleeding. 

Twenty patients had thecoma-fibromas, in 
seven of whom the chief complaint was dys- 
functional bleeding and in two postmeno- 
pausal bleeding. The remaining 11 patients 
were admitted because of an abdominal mass 
or pain. Of the entire group of 27, 14 had 
adequate clinical histories and endometrial 
studies. (nine ) 


Sixty-four per cent pre- 


sented no clinical or histologic evidence 
of estrogenic effect; 21% (three) did have 
such evidence; 4% (two) had questionable 
evidence, i.e., submucosal leiomyoma with 
endometrial polyps or moderate endometrial 


hyperplasia without dysfunctional bleeding. 


The clinical and pathological data in this 
series indicate that abnormal vaginal bleed- 
ing due to hormonal stimulation of the endo- 
metrium is not so frequent as reported in 
the literature. 


Miscellaneous Group.—tIn this group, all 
of whom were were 13 


fibroadenomas, 2 Krukenberg tumors (stom- 


Caucasian, there 


ach, primary site), 2 dysgerminomas, and 1 
each of leiomyoma and endometrioma. Those 
tumors which occurred in both ovaries were 
six fibroadenomas, the leiomyoma, and the 
Krukenberg tumors. 

The leiomyoma was in a 3-year-old Cau- 
casian child whose treatment was a bilateral 
salingo-oophorectomy and subtotal hyster- 
ectomy. She was alive and well six years 
later. 

The two unilateral dysgerminomas oc- 
curred in patients aged 21 and 22. They 
were 10 and 15 cm. in greatest dimension, 
smooth, semisolid, irregularly lobulated, and 
light tan in color. Surfaces made by section- 
ing were lobulated, homogeneous, tan, and 
granular, with small irregular areas of necro- 
sis and hemorrhage. The lobules were di- 
vided by delicate connective tissue strands. 
Histologically, the cellular detail was not 
clearly apparent in most areas because of 
the great quantity of necrosis, and it is not 
certain whether these were pure dysgermin- 
omas or contained other teratoid elements. 
In those areas that were well preserved the 
cells were typical of dysgerminoma. They 
had distinct cell borders, clear cytoplasm, and 
large centrally placed round nuclei. The 
nucleoli were prominent and were often seen 
in pairs. The cells were monotonously the 
same, closely packed with lymphoid cells at 
the periphery. Other cells had nuclei with 
dense-staining chromatin, some appearing 
much larger than the typical dysgerminoma 
cell. The 


mosaic pattern throughout all sections ex- 


connective tissue formed a_ fine 
amined. These two patients were treated by 
unilateral salpingo-oophorectomy ; one was 
alive and well five years two months, and the 
other four years, after surgery. 

‘This tumor 
comprised 1.5% of our series. There were 


Brenner Tumor. type of 
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five patients, four of whom were Caucasians 
and one was a Negro. The mean age was 
39 years, with a range of 34 to 49 years. 
They were all unilateral and varied in size 
from microscopic to 5 cm. in greatest dimen- 
sion. The surfaces made by sectioning were 
gray-white to yellow to red, and one of the 
tumors was cystic. The tumor in the 49- 
year-old patient was in the wall of a mucin- 
ous cystadenoma which measured 13.5 by 
10 by 3.5 cm. The cystic Brenner tumor 
had undergone torsion and was _ partially 
hemorrhagic. The histologic appearance of 
these tumors did not vary from those already 
published. 

Arrhenoblastoma.—There was one patient, 
a 65-year-old Negro woman, who had this 
rare type of ovarian tumor. Clinical symp- 
toms included a deepening of the voice, 
hirsutism, and and enlarged clitoris for a 
period of one year. .\ total hysterectomy and 
bilateral salpingo-oophorectomy were per- 
formed, and the patient was alive and well 
three and a half years later. 

The tumor was unilateral and measured 
25 by 18 by 5 cm. The external surface was 
smooth, and cut surfaces were gray-white 
and had the appearance of a fibroma. Micro- 
scopically, the tumor was of the diffuse 
variety, similar in all respects to a cellular 
thecoma-fibroma. The final diagnosis of an 
arrhenoblastoma was made in conjunction 
with the clinical findings. 


TREAMENT AND RESULTS 

No attempt is made in this paper to give 
a complete breakdown on surgery performed 
in each of the described types of tumors. In 
some instances radical surgery was performed 
on benign tumors, while less extensive sur- 
gery was done for some malignant tumors. 
A more detailed clinical discussion is to be 
presented in a forthcoming paper. 

Of the 331 patients, 16 had what the 
surgeon considered an inoperable cancer, and 
only a biopsy was done. The remainder had 
either a bilateral or a unilateral oophorectomy 
and/or some form of hysterectomy. Seven- 
teen of the patients with malignant tumors 
had postoperative radiation therapy. 
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There were 37 patients with ovarian 
tumors which had undergone some degree 
of torsion. Thirty-eight additional tumors 
were ruptured, and two were aspirated 
during the surgical procedure (Table 2). 
There were no spontaneous ruptured ovarian 
tumors. There were four ruptured and one 
aspirated benign papillary serous cystaden- 
omas. Three of these patients were alive 
after one year, two and one-half years, and 
thiee years, respectively, without evidence of 
disease. The two other patients died of other 
causes and without evidence of cancer 3 
years and 10 months, respectively, after the 
surgical removal of the tumor. There were 
nine patients who had malignant serous cyst- 
adenocarcinoma ruptured at the time of 
surgery. The postoperative status of these 
patients is given together with the grade of 
the tumor as follows: 

Two (Grade 1) were alive without evidence of 

disease 3 and 4 years later 

One (Grade 2) was alive with disease 2% years 

later 

One (Grade 2) died 5 years postoperatively 

Three (Grade 3) were alive with disease 4 

months, 9 months, and 11 months later 

One (Grade 4) was alive 7 years 9 months with- 

out evidence of cancer: postoperative radi- 
ation given 

One (Grade 4) died of the disease in 314 years 

There were 41 cases (15%) who had me- 
tastases at the time of surgical exploration. 
The peritoneum was the most common site, 
but the regional and periaortic lymph nodes 
were also frequently involved. The liver in 
eight instances had metastatic implantation 
to the hepatic surface in seven of the serous 
cystadenocarcinomas and to hepatic paren- 
chyma in a malignant granulosa-cell tumor. 
There was one Fallopian tube metastasis 
which grossly simulated a primary carci- 
noma, This occurred in a patient with muci- 
nous cystadenocarcinoma in the right ovary, 
and the metastasis was to the contralateral 
tube. 

Metastases from mucinous carcinomas oc- 
curred in eight patients, three of which were 
extensive enough to be called pseudomyxo- 
mata peritonaei at the time of surgery. The 
remaining five cases were noted to have less 
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The 


latter group included one patient who was 


extensive implants to the peritoneum. 


operated upon six years later for pseudo- 
myxoma peritonaei, The postoperative status 
of these patients and the grade of tumor 
follow : 


Of the patients with metastases to the peritoneum 
Two (Grade 2) were alive 15 days and 1 month 
One (Grade 2) was alive 6 months with the 

disease 
One (Grade 2) with the 
diseace but developed pseudomyxoma peti- 


was alive 6 years 


tonaei 
One (Grade 3) died of disease 3 months later 
Of the patients with pseudomyxoma_peritonaei 
One (Grade 2) died 6 days after operation 
One (Grade 3) was alive 2 years with disease 
One (mucinous carcinoma, no grade) died of 
the disease 4 months later 


Autopsy was performed on four of the pa- 
tients with serous cystadenocarcinoma who 
died. They died 6 hours, 1 month, 2 months, 
The last of 
these patients had metastatic disease, al- 


and 10 months after surgery. 


though death was due to a cerebral vascular 
accident. All of them disclosed generalized 
peritoneal carcinomatosis, periaortic lymph 
node metastasis, and, in one, parenchymal 
metastasis to the liver at the time of necropsy. 


SUMMARY AND CONCLUSIONS 


A study was made of 336 ovarian tumors 
accessioned in the surgical pathology depart- 
ment of the Los Angeles County Hospital 
during the 10-year period from Jan. 1, 1944, 
to Dec. 31, 1953. 

In terms of decreasing numerical frequen- 


cy, the tumors which occurred most fre- 


quently were serous cystomas, dermoids, 
mucinous cystomas, thecoma-fibromas, ade- 
nofibromas, granulosa-cell tumors, adeno- 


acanthomas, and Brenner tumors. 

The serous cystomas comprised 30.6% of 
all tumors and 62% of all cystomas; 58% 
were benign and 80% unilateral, and the 
mean age of occurrence was 54.3 years. 

When subjected to statistical analysis in 
the malignant serous unilateral lesions, the 
age of Negroes was significantly lower than 


that of Caucasians (harmonic mean 32.7 and 
63.1 years, respectively ). 

The mucinous cystomas comprised 19% 
of all tumors and 38% of the cystomas ; 65% 
were benign, and 95% were unilateral. 

There was no significant statistical differ- 
ence between the ages of occurrence of the 
benign and the malignant mucinous cys- 
tomas. 

There was a significantly greater propor- 
tion of Negro patients with dermoids than 
The 


Negro population of the hospital was ap- 


with serous and mucinous cystomas. 


proximately 20% of admissions during this 
study, while 50% of the dermoids occurred 
in Negroes. 

Torsion was noted most frequently with 
dermoid tumors and occurred in 21%. 

There are few malignant tumors of the 
ovary that should be classified as solid ade- 
nocarcinoma. Many such tumors when suf- 
ficiently studied will have histologic features 
which place them in a more proper category. 

The microscopic presence of bizarre giant 
cells in many of the more anaplastic carci- 
nomas was considered significant in making 
a diagnosis of a serous cystadenocarcinoma. 

The excretory products of the tubal type 
epithelium which appeared as Russell-like 
hyaline bodies were also present in a num- 
ber of the more anaplastic carcinomas and 
were used as an adjunct in classifying such 
tumors as serous cystadenocarcinomas. 

Six adenoacanthomas of the ovary are re- 
ported. Two of these were unilateral and 
occurred in patients in whom the uteri were 
without evidence of cancer. Two were trace- 
able to ovarian serous cystadenocarcinomas, 
one bilateral and one unilateral, and the endo- 
metrium in each of these had a small adeno- 


acanthoma. The others were considered to 


be metastatic from an adenoacanthoma of 
the endometrium. 

The criteria for making the diagnosis of a 
primary adenoacanthomas of the ovary in 
the presence of an endometrial adenoacan- 
thoma should be extended to include those 
adenoacanthomas which are traceable to a 
serous cystoma. 
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Another case of an arrhenoblastoma is 
reported. 
REFERENCES 

1. Barzilai, G.: Atlas of Ovarian Tumors, New 
York, Grune & Stratton, Inc., 1943, pp. 161-203. 

2. Geist, S. H.: Ovarian Tumors, New York, 
Paul B. Hoeber, 1942. 

3. Anderson, W. A. D.: Pathology, Ed. 3, St. 
Louis, C. V. Mosby Company, 1948, p. 1109. 

4. Novak, E.: 
Pathology, Ed. 3, 


Obstetrical 
Saunders 


Gynecological and 
Philadelphia, W. B. 
Company, 1952. 

5. Ackerman, L. V.: Surgical Pathology, St. 
Louis, C. V. Mosby Company, 1953, p. 556. 

6. Cariker, M., and Dockerty, M.: Mucinous 
Cystadenomas and Mucinous Cystadeno-Carcinomas 
the Ovary: A Clinical and Pathological Study 
of 355 Cases, Cancer 7:302-310, 1954. 


7. Reagan, J. W.: 


oO 


Histopathology of Pseudo- 
mucinous Cystadenoma, Am. J. Path. 25:689-707, 
1949. 

8. Yamasaki, M.: 
Ovarial-dermoide und sur Kenntnis der darin vor- 


Beitrag zur Aetiologie der 


kommenden Haare, Monatschr. Geburtsh. u. Gynak. 


33:63-76, 1911. 


166 


A. M. A. ARCHIVES OF SURGERY 

9. Kister, R. W., and Hertig, A. T.: Primary 
Adeno-Acanthoma of the Ovary, Cancer 5:1134- 
1145, 1952. 

10. Burslem, R. W.; Langley, F. A., and Wood- 
cock, A. S.: A Clinicopathological Study of Estro- 
genic Ovarian Tumors, Cancer 7:522-538, 1954. 

11. Teilum, G.: Estrogen-Producing Sertoli Cell 
Tumors (Androblastoma Tubulare Lipoides) of the 
Human Testis and Ovary: Homologous Ovarian 
and Testicular Tumors III, J. Clin. 
9:301-318, 1949, 


12. Iverson, L.: 


Endocrinol. 


Masculinizing Tumors of the 
Ovary; a Clinicopathologic Survey with the Dis- 
cussion of Histogenesis and Report of 3 Cases, 
Surg., Gynec. & Obst. 84:213-238, 1947. 

13. Diddle, A. W.: 


Ovarian Tumors: 


Granulosa and Theca-Cell 
Prognosis, Cancer 5:215-228, 


1952. 
14. McKay, D. G.; Robinson, D., and Hertig, 
A. T.: Histochemical Observations on Granulosa- 


Cell Tumors, Thecomas and Fibromas of the 
Ovary, Am. J. Obst. & Gynec. 58:625-639, 1949, 

15. Knight, W. R. Il]: Theca-Cell Tumors of 
the Ovary with a Report of 15 Cases and a Review 
of the Literature, Am. J. Obst. & Gynec. 56:311- 
324, 1948. 


Evailedlion of Peripheral Cscciliiltien 
with | Seiliuciiell Ss y = 


A Preliminary Report 


JOSEPH M. LEVENSON, M.D. 
LOUIS E. JIMENEZ, M.D. 

EL! T. SAMET, M.D. 

and 

MORRIS T. FRIEDELL, M.D., Chicago 


Methods which permit measurement of 
peripheral blood flow volume should prove 
valuable in the study of peripheral vascular 
diseases. .\ review of the voluminous litera- 
ture on the subject indicates that most of the 
present techniques reflect an indirect estima- 
tion of the peripheral blood flow and blood 
volume. With the exception of arteriography, 
no present test for peripheral circulation 
actually directly visualizes the blood flow. 
Particularly in the selection of patients for 
lumbar sympathectomy, the capacity of pe- 
ripheral vessels to respond to dilatation is an 
important criterion. In a recent review of 
available methods for predetermining the 
successful response to treatment of peripheral 
vascular diseases it was concluded that the 
experience of the physician was superior to 
any ordinary laboratory tests (Messent and 
others ).! 

Radioactive materials have been used in 
the study of peripheral circulation since 1927 
(Blumgart and Yens,? Smith and Quimby,* 
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Ilkin and others,° 
Kety,* Wright,” Mufson and colleagues,'® 
and Miller and Wilson ''). The methods of 


the foregoing authors depend on the blood 


Friedell and associates, 


flow and diffusion of the isotope in and out 
of the vascular bed. Krieger and others * 
in 1952 verified that serum albumin tagged 
with radioactive iodine (I'*') remains _pri- 
marily within the vascular bed for long peri- 
ods of time and that it is a satisfactory sub- 
stance for studies of peripheral circulation 
when used intravenously. 


METHOD 
The 


counter, a 


apparatus used consisted of a scintillation 


count rate computer, and a_ graphic 
recorder. Subjects were tested in a quiet room, free 
from drafts, with a relatively constant temperature. 
\ll these studies were made on the lower extremity 
with the subject lying comfortably on an examining 
table with the sole of the extremity examined rest 
ing lightly in direct contact with the scintillation 
counter. One hundred to one hundred thirty micro- 
curies of radioactive iodinated albumin was injected 
rapidly into an antecubital vein, care being taken 
that the venipuncture was cleanly done. 

RESULTS 


IN NORMAL PERSONS 


In 10 clinically normal lower extremities, 
the maximum rise in counts took place over 
the feet four minutes after injection, after 
which time the number of counts per minute 
indicated that the 
mixing of the radioactive material with the 


was quite stable. This 
normal plasma in the capillary bed was com- 
plete and the intensity of the radioactivity 
reflected the volume of blood passing through 
the vessels of the foot surveyed by the coun- 
ter.'? \ typical graph is seen in Figure 1. 

* References 3 and 4. 


+ References 6 and 7. 
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Usual Curve of Radioactivity in Foot 
Following Injection of Radioactive lodinated 
Human Serum Albumin in Cubital Vein 















Seven persons with clinically normal lower 
extremities voluntarily submitted to lumbar 
sympathetic blocks after a plateau had been 


reached. The effective response to block was 
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an almost immediate response as seen on the 
graph, with a definite rise in the number of 
counts reaching a maximum in five minutes, 
denoting an increase in the volume of blood 
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Figure 


noted by a definite rise in skin temperature. passing through the vessels of the foot. 
It was found that a successful block produced A typical graph is seen in Figure 2. 
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In 10 patients with symptomatic arterial 
insufficiency of the lower extremities, there 
was a marked decrease in the number of 
counts and the plateau was reached at about 
half of the level of radioactivity as compared 
with tracings in the normal extremity. The 
response to successful blocks showed a def- 
inite rise in the niuber of counts, in most 
cases doubling the number of counts to reach 
a plateau. Similarly, after lumbar sympathec- 
tomy in these cases the response roughly 
paralleled that of the response to sympathetic 
blocks as seen in Figure 3. Other methods 
of causing peripheral dilatation are under 
study, and a correlation with the results of 


sympathectomy are now in progress. 


SUMMARY AND CONCLUSIONS 

This study is a preliminary report on the 
use of radioactive iodinated human serum 
albumin in evaluating peripheral circulation 
of the lower extremity. 

In the normal extremity the peak of radio- 
activity is reached in approximately four 
minutes, 


There is an almost immediate response to 


lumbar sympathetic block in the normal ex- 


7 & $Y io Wo 12 13 14 


Minutes 


Figure 3 


tremity, directly indicating vasodilation by 
a rise in radioactivity. 

In the extremity with deficient arterial 
circulation the radioactivity is less than that 
in the normal extremity. 

There is a definite rise in the number of 
counts per minute in the extremity with 
arterially deficient circulation after a sympa- 
thetic block, the number of counts to reach a 
plateau being roughly doubled. 

The effect of surgical gangliectomy paral- 


lels the effect of a sympathetic block. 
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Two innovations in surgical therapy, one 
for cancer of the stomach and the other for 
portal hypertension, have involved ligation 
of the main arterial blood supply to the liver. 
In 1953, Appleby ' described 13 patients in 
whom he excised the celiac artery during en 
bloc resection for gastric carcinoma. In 1951, 
Rienhott '* reported six patients with cirrho- 
sis of the liver in whom the hepatic artery 
was ligated distal to the origin of the gastro- 
duodenal. In 1952, Berman and Hull * pre- 
sented 12 cases of ligation of the hepatic, 
splenic, and left gastric arteries for advanced 
cirrhosis of the liver with bleeding esophageal 
varices. 

Does ligation of the proximal hepatic ar- 
tery or of the celiac artery in man damage 
the liver? At present there is little indication 
that it does. For example, all of Appleby’s 13 
patients survived celiac axis ligation without 
clinical signs of liver necrosis or alteration 
of results of liver-function tests. 

kneouraged by the above observations, | 
ligated and divided the celiac artery in two 
patients during radical resection of the stom- 
ach for carcinoma. In each case there were 
lymph nodes about the celiac artery involved 
by tumor, and celiac artery ligation allowed 
more thorough excision of these nodes than 
would have been otherwise possible. These 
two patients died, one on the 8th and the 
other on the 24th day following operation, of 
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causes other than liver failure, and autopsy 
permitted study of the alterations in liver 
morphology present during the first few weeks 
after celiac artery ligation. 

Case 1.—A 58-year-old single auto-body worker, 
whose chief complaints were anorexia, nausea, and 
a 15 Ib. weight loss over a five month period, had 
occasional vomiting several hours after meals but 
no pain, hematemesis, or icterus. 

On physical examination he was a well-developed 
slender The 
spleen was palpable 4 cm. below the left costal 
margin and was smooth, firm, and not tender. The 
liver edge was palpable 2 cm. below the right costal 


man who appeared chronically ill. 


margin and was smooth. There was moderate epi- 
gastric tenderness. 

The laboratory admission 
included hemoglobin, 10 gm. per 100 cc.; 3,600,000 
erythrocytes per cubic millimeter; 9000 leucocytes 


results of tests on 


per cubic millimeter, and a negative Kahn test. 
The urine was normal. The nonprotein nitrogen 
was 32 mg. per 100 cc.; the plasma protein, 6.0 gm. ; 
albumin 3.5 gm., and globulin 2.5 gm. per 100 ce. 
The serum cholesterol was 166 mg. total, 120 mg. 
esters, and bilirubin was 0.18 mg. direct-reacting 
and 0.26 mg. indirect-reacting per 100 cc.; 
flocculation 


cephalin 


was negative; thymol flocculation, 


negative, and prothrombin time, 81% of normal. 
demonstrated 


a large cancer involving the fundus of the stomach. 


Gastroduodenal x-ray examination 
Preparation for operation included a liquid diet 
and bowel preparation with castor oil, neomycin, 
and enemas; 2000 cc. of whole blood was given as 
well as parenteral vitamins, including vitamin Kk. 
On Nov. 5, 1953, after intubation, anesthesia was 
maintained with nitrous oxide, ether, and oxygen 
by the circle filter method. Through a_thoraco- 
abdominal incision extending into the left chest in 
the ninth interspace the upper three-fourths of the 
stomach, lower 5 cm. of the esophagus, spleen, left 
adrenal, lesser and greater omenta, and tail of the 
pancreas were resected in one specimen along with 
an invaded central portion of the left diaphragm. 
The celiac artery was ligated and divided near its 
origin from the aorta, and the common hepatic 
artery was divided proximal to its gastroduodenal 


branch. The distal cut edge of the stomach was 
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necrotic 
area is surrounded by connective tissue containing 
other patchy areas of necrosis. 
parenchyma is normal. 
« 15. 


Fig. 1 (Case 1)—-Liver. A central 
Adjacent liver 
Reduced to 1% of mag. 























Fig. 2—Close-up of area shown in Figure 1. 
Infarcted liver tissue on left, normal on right; con- 
nective tissue in center respresents partial organiza- 


tion of the infarct. Reduced to 1%» of mag. x 53. 


Fig. 3 (Case 2).—Liver. At upper left is an 


embolus in a portal vein radicle. Adjacent to it is 
congested viable liver tissue. The remaining pale 
liver substance shown is infarcted, but its gross 
intact. Reduced to 1% of 


architecture remains 


mag. X 13. 


closed; a Heineke-Mikulicz pyloroplasty was done, 
and the distal one-fourth of the stomach 
brought up into the chest without tension for an 
end-to-side esophagogastrostomy. During the oper- 
ation, which lasted six hours, the patient received 
4500 cc. of whole blood; the blood pressure was 
well maintained; the pulse was steady at 80 per 
minute, and there were no signs of hypoxia. 

The postoperative course was difficult. Beginning 
five days after operation liquids were taken orally 
and tolerated well until the 10th postoperative day, 
when the patient became distended and vomited 
blood. Stomach suction was instituted for five more 
days, after which oral liquids were again taken 
satisfactorily. The serum bilirubin, normal prior to 
surgery, was 5.6 mg. direct-reacting and 6.9 mg. 


was 


indirect-reacting per 100 cc. on the 2d day after 
operation, increased progressively to 12.1 mg. and 
14.8 mg. per 100 cc. 14 days after operation, and 
subsequently dropped to 4.8 mg. and 6.4 mg. per 
100 cc. 6 days later. Eleven days after operation 
the patient became lethargic; the nonprotein nitro- 
gen was 90 mg. per 100 cc., despite a urinary output 
consistently over 800 cc. each 24 hours, and there 
was a transitory acidosis with serum chloride of 
86 mEgq/liter and bicarbonate of 18.1 mEq/liter. 
Within two days these electrolyte values returned 
to normal, and within five days the nonprotein 
nitrogen fell to 38 mg. per 100 cc. The patient 


seemed to be doing well except for weakness, 
dependent edema, and basal pneumonitis until the 
24th postoperative day, when he died unexpectedly, 
that the 


remained near 12.5 gm. per 100 cc. and the red cell 


It should) be emphasized hemoglobin 
count around 4,500,000 per cubic millimeter during 
this and that the pressure 
The patient received penicillin 
600,000 units daily, during the entire postoperative 


entire period blood 


remained stable. 
period and streptomycin, 0.5 gm. four times daily, 
for the first seven postoperative days. 

carcinoma in a 
mediastinal lymph node and small seedings on the 


At autopsy there was residual 
mesentery of the small intestine. There was exten- 
sive bilateral dependent bronchopneumonia, and this 
was considered the main cause of death. There was 
extensive necrosis of the remaining distal one-fourth 
of the stomach, with an ulceration 3 em. in diameter 
penetrating the muscularis propria just proximal to 
the pyloroplasty. However, the gastric wall was 
sealed in from all sides so there was an intact lumen 
without leaks and food could pass freely from the 
esophagus into the duodenum. Grossly the liver 
Was normal except for two pale brown areas, each 
about 5 em. in diameter, lying on the inferior sur- 
face close to the lower margin of the right and left 
lobes, respectively. 

Microscopically, these pale areas in the liver were 
infarcts, with complete death of all elements but 
with architecture. 
Liver cords, lobules, and portal triads remained 


preservation of the organ’s 


HEPATIC NECROSIS 

clearly outlined, but individual cells had lost their 
and had 
Around each of the zones of complete infarction 


nuclei undergone coagulative necrosis. 
was a rim of ingrowth and repair, the dead hepatic 
cells being removed and replaced by new vascular 
connective tissue. Scattered widely throughout the 
liver were irregular areas of partial infarction 
(infarcts of Zahn), with vascular congestion and 
active proliferation of liver cells. Elsewhere, there 
were many other small areas of partial or complete 
infarction. However, the greatest part of the liver 
substance was microscopically normal. 

Case 2.—A 57-year-old janitor had complaints of 
fullness after eating, weakness, and a 15 lb weight 
three months. 


loss for On physical examination 


there was diffuse epigastric resistance. The liver 
could not be felt. Laboratory tests included a white 
blood cell count of 8400 cells/cu.mm.; hemoglobin, 
13.5 gm. per 100 ce.; erythrocyte count, 4,610,000/ 
cu.umm; hematocrit value, 44%, and normal urine 
The proteins 
6.7 gm. total, with 4.4 em. albumin and 2.3 gm. 


containing no_ bile. plasma were 
globulin per 100 cc. The blood urea nitrogen was 
24 mg. per 100 cc. The stomach yielded no free 
The test 


An ulcerating gastric neoplasm was 


acid after histamine stimulation. Kahn 
Was normal. 
detected both by gastroduodenal x-ray examination 
and by gastroscopy. 

The bowel was prepared with a liquid diet, suc- 
cinylsulfathiazole, U. S. P. (Sulfasuxidine), and 
On Dec. 29, 1953, through a 


left thoracoabdominal incision, the entire stomach, 


parenteral vitamins. 


spleen, left half of the pancreas, and lesser and 
greater omenta were excised, reconstruction con- 
sisting of an end-to-end esophagoduodenostomy. 
During the course of this operation the celiac artery 
was divided near the aorta and the common hepatic 
artery was divided proximal to its gastroduodenal 
branch, the distal hepatic artery remaining intact. 
\ catheter jejunostomy was made for feeding pur- 
poses. This operation lasted five hours; the anes- 
thetic agents were ethylene and ether ; oxygenation 
was good; 2200 ce. of blood was given, and pulse 
and blood pressure were good. 

Postoperatively duodenal suction was maintained ; 
parenteral fluids procaine 
600,000 units and streptomycin 2 gm. were given 
daily, and the patient did well. On the 


postoperative day jejunal 


were given, penicillin 
seventh 
formula feedings were 
begun by slow drip. There soon followed vomiting, 
abdominal pain, vascular collapse, and signs of 
generalized peritonitis. Despite supportive measures 
the patient died eight days after operation. 

At autopsy the suture line was intact, but the 
first several centimeters of the first portion of the 
duodenum were infarcted, and there were multiple 
perforations 1 cm. from the suture line. Leakage 
through these perforations had resulted in gener- 
The jeju- 
nostomy was well sealed, and there was no leakage 


alized peritonitis, the cause of death. 


of formula around the catheter. Residual anaplastic 
adenocarcinoma from the stomach was found infil- 
trating the distal esophagus. 

The entire lower edge of the liver, including 
about one-half of the liver mass, was pale. There 
were multiple large emboli in the radicles of the 
portal vein. These had evidently broken off from 
a large thrombus originating in the stump of the 
splenic vein and extending into the portal vein. 
Microscopically there were large areas of quite 
recent complete and incomplete infarction of the 
liver, particularly near the occluded portal branches. 
However, here again, more than half of the liver 
felt that 
in this case the liver infarction could not be attrib- 


remained histologically normal. It was 
uted to celiac artery ligation primarily or alone, 
but that arterial blockage plus portal vein embolism 
combined to cause the extensive liver damage. 


COMMENT 

These two cases are of special significance 
when considered in light of recent experi- 
mental and clinical findings concerning the 
effects on the liver of ligation of the hepatic 
artery. In any discussion of this problem a 
clear distinction must be made between (a) 
ligation of the celiac artery or of the hepatic 
artery near its origin, (>) ligation of the 
distal hepatic artery or its branches near their 
entrance into the liver, and (c) ligation of 
both the proximal hepatic artery and _ its 
branches or excision of the entire hepatic 
artery and its branches to the liver. 

Haberer * found that in the dog and cat 
only (¢) above gave consistent liver necrosis 
and caused death in a majority of animals. 
Ligation of the proximal hepatic artery had 
no obvious adverse effects, and ligation distal 
to the gastroduodenal branch was well toler- 
ated but occasionally resulted in focal liver 
necrosis. These findings have been confirmed 
by more recent workers,* who have usually 
ligated or excised the entire hepatic artery 
and its branches in their experiments on 
dogs. When this is done the mortality is 
high, reports ranging from 62% ° to 100%.7 
However, it is not likely that such complete 
hepatic artery excision has been duplicated in 
man, 

In 1909, Wolbach and Saiki *” 
a large spore-bearing anaerobic bacills is 


eg 


showed that 


* References 5, 7, and 9. 
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commonly present in the livers of healthy dogs 
and they attributed to this bacillus many of 
the changes characteristic of early postmortem 
aseptic autolysis of liver tissue. Later [Ellis 
and Dragstedt * confirmed this observation 
and further showed that ligating a lobe of the 
liver or placing fresh liver from another dog 
into the peritoneal cavity caused early death. 
Placing fetal liver. which is sterile, into the 
peritoneal cavity of the dog caused no trouble. 
They concluded that death from placing de- 
vascularized liver in the peritoneal cavity of 
the dog is due to overgrowth of the anaerobic 
rods which are normally present in that tissue 
in vivo and not to autolysis products of liver 
substance. This inference was strengthened 
by the discovery of Markowitz, Rappaport. 
and Scott '* that postoperative penicillin in- 
jections protect dogs against death after 
hepatic artery ligation. Whereas hepatic artery 
excision in the dog was regularly followed by 
massive liver necrosis with proliferation of 
overwhelming numbers of — spore-bearing 
bacilli in the necrotic tissue, giving penicillin 
led to indefinite survival in most animals. This 
protection is not absolute, however, and severe 
liver damage and death may ensue despite 
use of penicillin.t The precise importance 
of bacterial overgrowth in the human liver 
alter hepatic artery ligation has not been ade- 
quately assessed, but certainly the advent of 
antibiotics has radically changed the picture 
so as to diminish the importance of the bac- 
terial factor. In the two cases reported here, 
as in most other recent instances, antibiotics 
were used after operation. 

Clinical experience indicates that celiac 
artery or proximal hepatic artery interruption 
is well tolerated in man. None of Appleby’s 
13 patients died or showed evidence of liver 
damage after celiac artery ligation during 
gastrectomy for cancer. 

The evidence accruing from hepatic artery 
ligation for portal hypertension is more con- 
fused. First, the presence of cirrhosis may 
alter the liver’s ability to withstand acute 
arterial insufficiency. Certainly it impairs its 
ability to deal with the less specific stresses 
imposed by the operation. Second, the site 
a td 
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of hepatic artery ligation has varied with dif- 
ferent surgeons. Of the six patients reported 
by Rienhoff '* none died soon after ligation 
of the main hepatic artery distal to the depar- 
ture of the gastroduodenal artery. Madden '° 
reported eight cases, seven of whom under- 
went hepatic ligation proximal to the gastro- 
duodenal artery and one, distal; four died in 
the early postoperative period and three more 
died in the subsequent eight months. At 
autopsy no evidence of liver necrosis was 
found in any of these seven. 

On the other hand, Rosenbaum and [g- 

bert '* reported the postoperative death from 
nearly complete hepatic infarction of a pa- 
tient with advanced portal cirrhosis whom 
they subjected to vagotomy, partial gastrec- 
tomy, and hepatic artery ligation just proximal 
to a large gastroduodenal branch. Berman 
and Hull* reported 12 cases of ligation of 
the hepatic and splenic arteries close to their 
origin from the celiac axis; 3 patients died 
soon after operation, and 1, four and one-half 
months later. Two of the three who died 
within a few days after operation were au- 
topsied, and no liver necrosis was mentioned. 
The authors reported concerning the patient 
who died four and one-half months after op- 
eration : 
The active fibroblastic proliferation seen micro 
scopically and the vast areas of replacement fibrosis 
present grossly (in the liver) were indicative of 
healing of recent extensive damage, probably the 
result of interference with the vascular supply. It 
it quite possible that small multiple infarcts occurred 
following ligation of the hepatic artery and_ that 
these had healed successfully at the time of autopsy. 
Jerman also noted crises of hepatic failure 
in some of his patients after hepatic, splenic, 
and left gastric artery ligation, but it is not 
possible to say whether these were due to 
cirrhosis or hepatic arterial insufficiency. 
Berman and Fields? concluded that liver 
necrosis is a chief hazard from sudden inter- 
ruption of the hepatic artery. 

Inadvertant hepatic artery division in pa- 
tients with a normal liver, usually during dif- 
ficult biliary or gastric operations, has been 
generally considered hazardous. Of 28 cases 
collected by Graham and Cannell® 16 died, and 
in at least 7 death was due to liver insuffi- 
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HEPATIC NECROSIS 

ciency. These authors concluded that ligation 
of the common hepatic artery can be done 
without fear of impairment of hepatic nutri- 
tion but that the prospect of liver necrosis 
increases steadily as the point of ligature 
moves toward the periphery. The results, how- 
ever, have been varied, as illustrated by the 
recent account by Madding and others '' of 
a patient who underwent ligation of the com- 
mon hepatic artery and each of its major 
branches for hepatoportal arteriovenous 
fistula without liver damage. 

Thus, the concensus of experimental and 
clinical experience is that ligation of the 
proximal hepatic artery is innocuous and that 
ligation of the distal hepatic artery may, but 
does not always, cause liver necrosis in man. 
Moreover, autopsy findings of liver necrosis 
following hepatic artery ligation in man have 
heen infrequent, although the case of Berman 
and Hull,® that of Rosenbaum and Egbert," 
and that reported by Graham and Cannell ° 
are unequivocal instances of this sort. Prob- 
ably the sequelae of hepatic artery ligation 
are so variable because of the many anatomical 
variations in the hepatic blood supply and 
collateral routes, as described in detail by 
Michels.§ Further, the presence or absence 
of cirrhosis plays a yet unassessed_ role. 
Minally, variable results may often be due 
to varying location and extent of hepatic 
arterial interruption occurring at operation in 
man, 

The two cases reported here had histological 
evidence of severe and rather extensive dam- 
age to a previously normal liver following 
cehac artery ligation with division of the com- 
mon hepatic artery proximal to its gastro- 
duodenal branch, thus preserving the superior 
mesenteric-inferior — pancreaticoduodenal-su- 
perior pancreaticoduodenal-gastroduodenal- 
hepatic artery collateral route to the liver. 
They are unique from the cases cited above in 
the proximal location of the site of ligation of 
the celiac axis and in the absence of cirrhosis. 
These two patients received no hepatotoxic 
drugs and did not have long periods of anoxia 
or hypotension. Moreover,, the pathological 


§$ References 13 and 14. 


changes in the liver were not of the sort usu- 
ally seen in damage from drugs or shock, 
and so it seems certain that the celiac artery 
ligation and liver necrosis were causally re- 
lated. One of the patients (Case 1) presented 
clinical and chemical signs of liver impairment 
11 days after operation, but these were im- 
proving before death. Since in both instances 
a large proportion of liver substance was un- 
damaged and since the liver has a large fune- 
tional reserve, liver impairment was not suf- 
ficient to be fatal in either case. 

In both cases the necrotic areas lay near 
the lower border of the liver, far from the 
diaphragm. This was likewise true of the pa- 
tient reported by Graham and Cannell.* This 
localization may be explained by the observa- 
Necheles 


showed that in dogs complete excision of the 


tions of and co-workers.|| They 
hepatic artery and all the collateral arterial 
circulation to the liver, deriving mainly from 
the phrenic arteries, led regularly to liver 
necrosis and death despite antibiotic therapy. 
The minimal amount of arterial blood reaching 
the liver through these collateral channels 
is very important in determining survival 
after hepatic artery ligation. The location of 
the infarcts in the patients presented here, 
liver and the 


far from the dome of the 


collateral inflow from the phrenic artery 
branches, may thus indicate the pattern of 
arterial collaterals available to the liver after 
the celiac artery is ligated. 

Popper, Jetierson, and Necheles ' reported 
experiments on dogs in which they excised 
the hepatic artery and ligated branches of 
the portal vein close to the liver. In every 
case this led to necrosis of that portion of the 
liver deprived of its portal blood supply, and 
this could not be prevented by giving anti- 
biotics. Thus, although the liver may survive 
hepatic artery excision alone, superadded 
portal-vein occlusion causes necrosis. This 
was seen in Case 2, where portal radicles 
were blocked by emboli and the celiac artery 
was divided. [Either alone might have caused 
little damage ; together they caused extensive 
liver death concentrated in the areas which 
had lost both arterial and portal circulation. 


a 
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Probably an effort should be made to avoid 
portal occlusion by a propagating thrombus 
by ligating the splenic vein as close to its junc- 
tion with the superior mesenteric vein as pos- 
sible. 

IXven more important than the liver lesions 
in these cases, and a greater threat to final 
recovery, was the impairment of blood supply 
to the tissues at the anastomosis caused by 
celiac artery ligation combined with gastric 
resection. In Case 1 the antrum was necrotic 
despite careful preservation of the right gastric 
and gastroepiploic vessels along the curva- 
tures, indicating that collateral circulation 
through them was inadequate after celiac 
artery ligation. In Case 2 the first several 
centimeters of the first portion of the duo- 
denum showed necrosis and perforations, in- 
dicating inadequate blood supply. On_ the 
other hand, Berman and Hull® ligated all 
three branches of the celiac artery close to 
their origin in three patients with cirrhosis 
and noted no signs of gastric ischemia. Wheth- 
er cirrhotics differ from others in the ade- 
quacy of the gastric blood supply after celiac 
artery ligation remains an unanswered ques- 
tion. Our experience suggests that after celiac 
axis ligation total gastrectomy is mandatory 
in patients without portal hypertension and 
that reconstruction by end-to-end esophago- 
duodenostomy is unwise. However, any con- 
clusions must be exceedingly tentative in light 
of the variable and limited observations on this 
important point. 

Appleby has shown that celiac axis division 
can be performed without undue mortality 
and is a feasible extension of lymph node re- 
moval for cancer of the stomach. Our experi- 
ence with these two cases indicates that celiac 
axis ligation does involve certain hazards. 
Liver damage of varying severity may be ex- 
pected, but this is not likely to be severe 
enough to cause hepatic failure. Whereas 
liver damage following portal-vein obstruc- 
tion or deviation alone is not great, after 
celiac artery ligation portal-vein obstruction 
leads to frank liver necrosis. There may be 
poor residual arterial blood supply to the 
proximal duodenum or to any portion of the 
stomach left behind. 
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SUM MARY 

Celiac artery ligation was performed in two 
patients with noncirrhotic livers during gas- 
trectomy for cancer of the stomach, and peni- 
cillin was given afterward. 

Focal infarction was present in the livers 
at death, on the 8th and 24th postoperative 
days, respectively, but was not extensive 
enough to cause liver failure. 

After celiac artery ligation the blood sup- 
ply to the proximal duodenum or any remain- 
ing stomach may be inadequate. 

Celiac artery ligation may well have merit 
in extending surgical therapy for gastric can- 
cer, but this should be done with recognition 
of circulatory alterations produced and their 
significance. 

Dr. Benjamin Spargo and Dr. Robert W. Wiss- 
ler, of the Department of Pathology of the Univer- 
sity of Chicago, aided in the interpretation of the 
pathological findings. 
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Coexisting JSraile Appendicitis iain Bleeding 
(= Tolbcle will Hemoperitoneum 


JACOB RABINOVITCH, M.D., C.M., Brooklyn 


and 
PHINEAS RABINOVITCH, M.D., C.M., Montreal 


The simultaneous development of acute 
appendicitis and ruptured Graafian follicle 
with intraperitoneal hemorrhage is exceed- 
ingly infrequent. A review of the literature 
has shown that the been 
scantily recorded, and we have been unable 


condition has 
to find any record of a large series of cases 
hearing on this subject. In this country there 
is probably no surgeon with a personal ex- 
perience of this subject large enough as 
yet to be of statistical value. From a clinical 
point of view the most interesting aspect of 
this condition is the diagnosis, and quite a 
brief acquaintance with it quickly teaches 
the ease with which the true nature of the 
disease may be missed. Our purpose in 
writing this paper is to record our experi- 
ences and difficulties and the results of treat- 
ments, rather than to describe all aspects of 
this unusual occurrence. Also, in view of the 
apparent rarity of the condition and the dif- 
ficult diagnosis and excellent results of sur- 
gical treatment, these cases are reported. 
This presentation embodies a study of 
seven cases of acute appendicitis complicated 
by hemoperitoneum consequent to a rup- 
follicle 


served during the past 15 years. It is of 


tured Graafian which we have ob- 
interest to note that during the same period 
approximately 800 cases of uncomplicated 
acute appendicitis occuring in females be- 
aan 
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tween the ages of 13 and 45 were observed 
and operated upon. The evidence in our 
material points to the fact that the coexist- 
ruptured 


ence of acute appendicitis and 


Graafian follicle is a very uncommon oc- 
currence. No attempt is made in this paper 
the total 


plicated ruptured Graafian follicles which 


to determine number of uncom- 


were suspected, clinically diagnosed, or diag- 
nosed at operation. Generally speaking, how- 
ever, the incidence of uncomplicated ruptured 
Graafian follicle is far greater that that com- 
plicated by acute appendicitis. 

REPORT OF CASES 


Case 1—M. F., a white woman, aged 22 years, 
was admitted to the hospital with the complaint of 
sharp right lower abdominal pain, of 24 hours’ 
duration. The pain was mostly felt in the right 
lower abdomen and, at times, also in the right 
shoulder. There was no history of previous ab- 
dominal complaint or operation. Menses were 
always normal, occurring every 28 days; she had had 
her last menstrual period 15 days previously. 

On physical examination the patient appeared 
quite ill. She was lying on her back with thighs 
flexed and was moaning with pain. There was a 
moderate degree of abdominal distention, and ex- 
quisite tenderness, muscle spasm, and release pain 
and rigidity throughout the abdomen. Rectal exam- 
ination disclosed a soft, somewhat tender and boggy 
both The 


101.6 FF; pulse rate, 110; respirations, 24, and blood 


mass in cul-de-sacs. temperature was 
pressure, 125/80. The urine showed occasional red 
and white The blood 


18,500 white blood cells, 87% of which consisted of 


blood cells. count revealed 


polymorphonuclear neutrophiles, 10% lymphocytes, 
and 3% large monocytes. 


The clinical impression was that of massive 
intraperitoneal hemorrhage secondary to either a 
ruptured Graafian follicle or a bleeding tubal 


pregnancy, 

At operation, through a right lower midrectus 
incision, the peritoneal cavity was found to contain 
fresh blood. 


several hundred cubic centimeters of 


APPENDICITIS AND BLEEDING 


The right ovary showed a deep tear within a 


recently formed Graafian follicle, from which there 
was still a slow but continuous flow of blood into 
the pelvic cavity. The appendix presented itself in 
the operative field, and, to our amazement, it ap- 
peared acutely inflamed; its wall was thickened and 
edematous, and the serosal surface was intensely 
hemorrhagic and covered with flecks of fibrin. 

After aspiration of the blood from the pelvic 
cavity the rent in the ovary was closed with sutures 
and bleeding was arrested; this was followed by 
removal of the appendix. The patient made an 
uneventful recovery. 


Grossly, the appendix thick-walled and 


had a 
Microscopically, all the coats of the organ were 


Was 


edematous and dark gray discoloration. 
infiltrated with large numbers of inflammatory cells, 
the latter consisting for the most part of polymor- 
The 


was that of acute appendicitis. 


phonuclear leucocytes. pathologic diagnosis 
CasE 2.—M. S., an 18-year-old girl, was admitted 


to the hospital with the complaint of constant, 
severe, stabbing pain in the right lower abdomen of 
three days’ duration. The patient had had _ similar 
attacks of pain, but of a milder nature, on several 
previous occasions. The attacks usually occurred at 
or about the middle of her menstrual cycle. Menses 
were normal; she had last menstruated 14 days 


prior to the onset of the present illness. 

On examination, the patient was found to be a 
well-developed and well nourished young girl who 
was lying comfortably in bed. The temperature was 
100 F; pulse rate, 86; respirations, 22, and blood 
110/85. The tender 


and spastic over McBurney’s point. The urine was 


pressure, abdomen was very 
normal. The blood cell count showed 15,200 white 
blood cells, and the differential count showed 85% 
polymorphonuclear neutrophiles and 15% lympho- 
cytes. 

The clinical impression was that of acute appen 
dicitis, although the possibility of a ruptured and 
bleeding ovarian follicle was also entertained. At 
operation, through a right lower midrectus incision, 
under spinal anesthesia, the peritoneum was opened, 
and about 100 ce. of sanguinous fluid was found in 
the peritoneal cavity. The source of the blood was 
follicle. 
exploration also disclosed the presence of an acutely 


traced to a tear in a Graafian Further 
inflamed appendix undergoing gangrenous changes. 

The blood in the peritoneal cavity was aspirated, 
and the tear in the ovary was closed with fine 
chromic sutures. The appendix was then removed, 
and the abdomen was closed without drainage. The 
patient made an uneventful recovery. 

Grossly, the appendix was thickened, edematous, 
and partly gangrenous at the tip. Microscopically, 
all the layers of the appendix were infiltrated with 


inflammatory cells, which consisted for the most part 


FOLLICLE 


of polymorphonuclear leucocytes. The lumen of the 
appendix was also filled with inflammatory cells 
and debris. The pathologic report of the specimen 
was suppurative appendicitis. 

Case 3.—B. L., 
mitted to the hospital with the complaint of pain 


a 32-year-old woman, was ad- 


in the right lower quadrant of the abdomen of four 
days’ duration. The pain was sharp and persistent, 
and it radiated to the right shoulder. She denied 
any previous similar attacks of pain. Her menses 
were normal; the last menstrual period occurred 
13 days prior to the onset of the present illness and 
was described as normal. 

On examination, the patient did not appear acutely 
ill. The temperature was 99.8 F; pulse rate, 90, and 
respirations, 24. The only positive findings were 
exquisite tenderness, release pain, and muscle spasm 
over McBurney’s point and, to a less degree, also 
in both pelvic regions. The urine examination was 
negative. The blood cell count showed 14,800 white 
blood cells, of which 85% were polymorphonuclear 
neutrophiles, 14% and 1% 


philes. The clinical impression was that of either 


lymphocytes, eosino- 


acute appendicitis or a ruptured ovarian follicle 
with hemoperitoneum. 

At operation, through a lower right midrectus 
incision under spinal anesthesia, about 100 cc. of 
fresh blood was found in the pelvic cavity. The 
right ovary showed a ruptured Graafian 
which was the cause of 


follicle, 
In addition, 
the appendix showed evidence of acute inflamma 


the bleeding. 


tion. 

The blood in the peritoneal cavity was aspirated, 
and the rent in the ovary was left undisturbed be- 
cause bleeding had ceased. The appendix was also 
removed, and the abdominal wall was closed in 
layers. 

Grossly, the wall of the appendix was somewhat 
thickened and lusterless. Microscopically, the wall 
of the appendix was densely infiltrated with in- 
flammatory cells which were composed for the large 
polymorphonuclear 


part of and 


lymphocytes. The pathologic report was acute ap- 


leucocytes some 


pendicitis. 
CasE 4.—S. D., 


to the hospital with the complaint of abdominal pain 


a 16-year-old girl, was admitted 


of two days’ duration. The pain at the onset was 
felt in the midabdomen and was described as inter- 
mittent and colic-like in character. The following 
day the pain localized itself in the right lower 
quadrant of the abdomen, became more severe and 
persistent, and was associated with vomiting of 
gastric contents. There was no bowel evacuation 
during all this time. She had been in good health 
previous to her present illness. 

Her menses had been rather irregular since she 
first began to menstruate, at the age of 14 years; 
the last menstrual period occurred 16 days prior 


to the onset of the present illness. 
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Physical examination revealed a_ well-developed 
obese girl who was lying quietly in bed. The 
pulse rate, 85; respira- 
tions, 20, and blood pressure, 100/70. The essential 


temperature was 100.6 I; 


physical findings consisted of marked tenderness, 
release pain, and some muscle spasm in the right 
lower abdomen. She also complained of pain in the 
right shoulder. Rectal examination disclosed the 
presence of a soft, fluctuant mass in the left pelvis; 
the urine was normal. There were 20,000 leucocytes, 
84% of which were polymorphonuclear neutrophiles 
and 16%, lymphocytes. The preoperative diagnosis 
was acute appendicitis. 

At operation, with the patient under spinal anes- 
thesia, the peritoneum was opened through a right 
gridiron incision and approximately 150 cc. of blood 
was found in the pelvic cavity. The appendix was 
located in the retrocecal region and was found to 
be acutely inflamed. The left ovary was largely 
cystic; it also contained a recently formed Graafian 
follicle which had ruptured and was bleeding. 

Because of the widely cystic condition of the left 
ovary in addition to the torn Graafian follicle, it 
was entirely removed after evacuation of the blood 
in the peritoneal cavity; this was followed by 
removal of the appendix. The patient made an 
uneventful recovery. 

Grossly, the appendix was edematous and_ the 
serosal surface was covered with prominent blood 
vessels. Microscopically, the various coats of the 
organ showed wide cellular infiltrations made up 
largely of leucocytes and, to a less extent, of 
lymphocytes. The removed ovary showed on gross 
and microscopic examination multiple simple cyst 
formation and one ruptured Graafian follicle. The 
pathologic report was acute suppurative appendicitis 
and cystic ovary with a ruptured Graafian follicle. 

Case 5.—R. D., a 26-year-old single woman, was 
admitted to the hospital with the complaint of pain 
in the right lower abdomen of three days’ duration. 
The pain was described as stabbing in character 
and was aggravated on exertion. She also had fleet- 
ing pain in the shoulders; there was no nausea or 
vomiting. Her menses were regular, appearing 
on the average every 28 days and lasting four to 
five days. Her last menstrual period was two weeks 
prior to the onset of the present illness. 

On admission to the hospital the patient did not 
appear very acutely ill, The temperature was 99.8 
I*; pulse rate, 90, and respirations, 20. There was 
considerable tenderness, release pain, and spasticity 
over McBurney’s point. When pressure was applied 
to the left lower abdomen, pain was felt on the 
right side. Rectal and vaginal examinations caused 
pain in the right cul-de-sac; no masses could be 
felt in either fornix. The white blood cell count 
was within normal limits; urinalysis was negative. 
The clinical impression was that of acute appen- 
dicitis or bleeding ovarian follicle. 
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At operation, through a right lower midrectus 
incision, about 100 cc. of blood was found in the 
pelvic cavity. The right ovary showed a fresh tear 
within a Graafian follicle, which was not bleeding 
at this time. The appendix was markedly inflamed. 
The external surface was quite congested and cov- 
ered with thin flecks of fibrinous deposits. 

The blood in the pelvis was aspirated, and the 
rent in the ovary was sutured; this was followed 
by removal of the appendix. The patient made a 
full recovery. 

Grossly, the appendix showed edematous thicken 
ing and congestion of the wall. Microscopically, 
the wall of the appendix was diffusely infiltrated 
with leucocytes and some monocytes. The path 
ologic diagnosis was acute appendicitis. 

Case 6.—T. J., a 20-year-old married woman, 
entered the hospital with the complaint of pain in 
the right lower abdomen and vomiting of four days’ 
duration. The pain was sharp and constant and 
grew progressively worse; it was also referred at 
times to the shoulder. Her health in the past had 
been excellent. Menses were regular and normal; 
the last menstrual period had occurred 13 days 
previously. 

Physical examination revealed a well-developed 
and well-nourished woman who appeared very ill. 
There was marked tenderness and release pain over 
the entire lower abdomen but very little musck 
rigidity. Vaginal examination disclosed a fullness 
in both cul-de-sacs, but no definite masses were 
palpable. The temperature was 99 F; pulse rate, 
110, and respirations, 24. The white blood cell 
count was 15,000, with 80% polymorphonuclear 
neutrophiles and 20% lymphocytes; urine was nor 
mal. The clinical impression was that of intraperi 
toneal bleeding consequent to a ruptured Graafian 
follicle. 

The patient was observed for 24 hours, during 
which time she did not appear to improve. The 
abdominal pain became more intense and almost 
continuous ; it was decided therefore to do a lapa- 
rotomy. At operation, through a right lower mid- 
rectus incision, a large quantity of blood was found 
in the peritoneal cavity. The right ovary was the 
seat of a recently formed Graafian follicle which 
had ruptured and was bleeding. The appendix 
which came to view as the abdomen was opened 
was found to be acutely inflamed. 

The blood in the peritoneal cavity was removed, 
and the tear in the ovary was sutured; this was 
followed by removal of the appendix. The patient 
made an uneventful recovery. 

Grossly, the appendix was enlarged and thickened 
and bright red. Microscopically, all the coats were 
congested, edematous, and infiltrated with inflam 
matory cells. These changes were most marked in 
the submucous and subserous coats. The pathologic 


diagnosis of the specimen was acute appendicitis. 


APPENDICITIS AND BLEEDING 
Case 7.—R. 
was admitted to the hospital because of abdominal 


B., a 26-year-old married woman, 


pain and vomiting of 48 hours’ duration. The pain 
at the onset was diffuse and generalized over the 
entire abdomen, intermittent and gnawing in char- 
acter. It 


quadrant of the abdomen, became more severe and 


later localized itself in the right lower 


persistent, and was associated with nausea and 


vomiting. The patient had had similar attacks o 


pain on two previous occasions which were diag 
(Mittel 


schmers). Her menses were always normal, appear 


nosed each time as midmenstrual pain 


ing every 28 days and lasting four to five days. 
She had had her last menstrual period 14 days 
prior to the onset of the present illness. 

On physical examination, the patient 
The 


was considerable 


appeared 


very acutely ill and_ restless. abdomen was 


distended. There tenderness, re 


lease pain, and spasticity over the entire lower 
abdomen, but somewhat more on_ the side. 


The 102.4 F; 120; 


respirations, 26, and blood pressure, 120/90. The 


right 
temperature was pulse rate, 
urine showed a trace of albumin and numerous red 
and white blood cells. The blood cell count revealed 
24,000 white blood cells, 87% 


morphonuclear 


of which were poly- 
leucocytes and the remainder 
lymphocytes. 

The clinical impression was that of acute ap 
pendicitis. However, in view of the onset of symp- 
toms just at the midmenstrual time and the history 
of two similar previous episodes, the possibility of 
a ruptured Graafian follicle and intraperitoneal 
bleeding was also entertained. 

At operation, the abdomen was entered through 
a right lower midrectus incision. As the peritoneal 
cavity was opened, there was found a large quantity 
of blood within the pelvis. The right ovary showed 
a deep tear within a Graafian follicle which was 
still oozing blood. The appendix was acutely in- 
flamed and gangrenous at its distal end. 

The blood in the abdomen was aspirated, and the 
tear in the ovary was sutured; this was followed 
by an appendectomy. Recovery was slightly delayed 
because of a superficial wound infection which 
healed after several days of drainage. 

Grossly, the appendix was swollen and several 
times the normal diameter. Its peritoneal surface 
was covered by a purulent exudate and thin shreds 
of fibrinous deposits. Microscopically, all the coats 
were edematous, congested, and infiltrated with in- 
flammatory cells and the lumen was filled with 
mucopurulent material. There were areas of necrosis 
and hemorrhages in the wall with localized collec- 
tions of leucocytes suggestive of early abscess for 
mation. The pathologic diagnosis was that of acute 
suppurative appendicitis. 


FOLLICLE 


EVALUATION 

In evaluating the findings in this series, 
one of the interesting facts that is brought 
to light is the occurrence of two independent 
and unrelated lesions in the abdominal cavity, 
namely, an acutely inflamed appendix and 
a ruptured Graafian follicle with hemoperi- 
toneum. Since such findings are not fre- 
quent, they attract great interest. I*urther- 
more, the coexistence of two such unrelated 
lesions often gives rise to a confusing clinical 
picture, which renders clinical diagnosis 
rather difficult. It was our object, therefore, 
in describing the above seven cases to draw 
from personal experience certain conclusions 
about the clinical aspect of this unusual condi- 
tion. 

The symptoms presented by our group of 
patients were usually distinctive and often 


conformed to either one « 


r both types of 


lesions, although the clinical picture was 
frequently a composite of symptoms peculiar 
to both 
ovarian follicle. 

The ‘Table data 


of our seven cases. Analysis of the diagnostic 


acute appendicitis and bleeding 


summarizes the salient 
facts relating to this disease complex shows 
that pain was the most important subjective 
symptom. All our patients had pain in the 
right lower abdomen or more directly over 
MecBurney’s point. A further nonspecific 
symptom, which was prominent in this series, 
was the referral of the pain to the shoulder, 
a syndrome frequently associated with free 
blood in the peritoneal cavity; it occurred 
in six patients of the present series. Nausea 
and vomiting was present in three patients. 
Another striking feature noted in all our pa- 
tients was the development of symptoms at 
or about the midmenstrual cyele. This coin- 
cides with the time of rupture of a Graafian 
follicle and when intraperitoneal bleeding is 
most likely to occur. 

Patients with either acute appendicitis or 
with bleeding Graafian follicles usually fall 
into the same age group. The ages of the 
patients in this series ranged from 16 to 32, 
with an average of 26 years. The age period 
of greatest frequency was from 20 to 26 
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APPENDICITIS AND BLEEDING 
years. The finding of a larger number of 
cases in the latter age group follows the usual 
pattern recorded in large statistical analyses 
dealing with both acute appendicitis and 
bleeding Graafian follicles. 

The onset of symptoms was acute in all 
seven patients. The duration of symptoms 
before operation varied from 24 hours to 
+ days. Pain localized in the right lower 
quadrant of the abdomen or more directly 
over McBurney’s point was the most out- 
standing symptom in all cases. In some in- 
stances the pain in the lower right abdomen 
was preceded by either generalized, epigas- 
tric, or midabdominal pain. The character 
of the pain varied from sharp and stabbing 
to colicky. Nausea and vomiting occurred in 
three patients. Two patients presented a his- 
tory of repeated attacks of similar nature on 
several previous occasions. 

Physical examination of all seven patients 
revealed well-developed and well-nourished 
females ; one was thin. The temperature var- 
ied from 99 to 102.4 F. Three patients showed 
tenderness, release pain, and spasticity in 
the right lower quadrant of the abdomen; 
in three others these findings were noted 
over the entire lower abdomen, and in one 
patient the whole abdomen was so affected. 
Rectal or vaginal examination disclosed the 
presence of a soft, boggy mass in one or both 
cul-de-sacs in three patients. The latter find- 
ing is significant because it points to the 
collection of fluid in the pelvis. 

The normal leucocytic relationship was 
very much disturbed in six patients. The 
white blood cell count was normal in one 
patient. In the remaining six patients it was 
15,000 and 
24,000 per cubic millimeter. The differential 


elevated and ranged between 
count showed marked preponderance of poly- 
morphonuclear leucocytes over the other 
cells. 

The preoperative diagnosis was either 
acute appendicitis or bleeding Graafian fol- 
licle in four patients. In one patient the clin- 
ical impression was that of acute appendicitis ; 


in another, of bleeding Graafian follicle, and 


FOLLICLE 


in still another, of hemoperitoneum secondary 
to either a ruptured Graafian follicle or a rup- 
tured ectopic pregnancy. 

At operation, all seven patients presented 
a somewhat similar anatomic picture. In each 
instance the peritoneal cavity was found to 
contain varying amounts of fresh blood, from 
100 to several hundred cubic centimeters. In 
each case, also, one ovary showed a tear in a 
recently formed Graafian follicle, often re- 
quiring suturing because of the continuance of 
bleeding. The exploratory investigations in- 
dicated that the blood found in the abdominal 
cavity had originated in a tear in a Graafian 
follicle. 


inflamed, and the inflammatory process var- 


The appendix was always acutely 


ied in intensity from early exudative changes 
to those of suppuration and gangrene. 

In summary, it may be said that the find- 
ings noted in the abdomen at operation were 
indicative of a dual lesion, namely, acute ap- 
follicle. 


We also wish to state that the coexistence of 


pendicitis and a bleeding Graafian 
these two lesions was a pure coincidence, 
since the pathogenesis in each case was dif- 
ferent and they were independent of one an- 
other. 

It is also evident that such a condition may 
readily elude diagnosis despite the carrying 
out of what is usually regarded to be a com- 
plete clinical investigation, even including 
exploration of the abdominal cavity. Though 
there are numerous sources of difficulty 
which have already been discussed, there are 
two outstanding reasons why the true diag- 
nosis may be missed. First, it is not thought 
of and, secondly, sufficiently determined ef- 
forts are not made to obtain a definite picture 
of this rare condition. The diagnosis is really 
not so difficult once the condition is suspected. 

From the foregoing analysis it would seem 
justifiable to conclude that when a_ patient 
presents symptoms such as those described in 
this series the diagnosis of a dual lesion in- 
volving both the appendix and the ovary 
should be considered. In spite of the rarity of 
this condition, it should always be borne in 


We do not 


mind as a possible diagnosis. 
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claim that every case can be correctly diag- 
nosed, but a careful assessment of all clinical 
and laboratory evidence will point the way in 
most instances. 

Another lesson learned from the cases here 
reported is the danger of attributing the dis- 
ease condition to only one of the existing 
lesions, to the exclusion of the other. There- 
fore, a diagnosis of a bleeding Graafian fol- 
licle should not be accepted as the only ex- 
isting condition when clinical evidence also 
points to the possibility of the presence of 
acute appendicitis, and vice versa. 

The first problem confronting the surgeon 
on opening the abdomen is that of making a 
firm diagnosis which will justify the major 
steps he is about to take. The tear in the 
ovary should be repaired to prevent further 
bleeding, and the blood in the peritoneal cav- 
ity should be aspirated to prevent secondary 
infection. The inflamed appendix should also 
be removed. 
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In conclusion, it may be said that our 


studies demonstrate a fact which has ap- 
peared evident from our clinical observations, 
namely, that a dual lesion such as acute ap- 
pendicitis and a bleeding Graafian follicle 
may coexist and that the chance of success of 
surgery is greatly increased in these cases if 
the condition is borne in mind and the neces- 


sary steps are taken in its treatment. 


SUMMARY 

The coexistence of acute appendicitis and 
bleeding Graafian follicle as two independent 
disease processes is an infrequent occurrence. 
Seven such cases are reported in this paper. 

The possible occurrence of a dual lesion 
of the type described in this paper should 
always be borne in mind when clinical evi- 
dence points to a combination of symptoms 
peculiar to both acute appendicitis and rup- 


tured Graafian follicle. 
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Appendicitis in _ a 


The Role of Endamoeba Histolytica in Its Production 


MARK M. SCHAPIRO, M.D., M.S., Tegucigalpa, 
Honduras 


The etiologic factors in acute appendicitis 
still remain vague and indefinite. Studies of 
its incidence, mortality, morbidity, age and 
sex distribution, complications, and possible 
etiology in native-born residents of Latin 
American countries have not been available 
to me except for those which refer to the 
role of Endamoeba histolytica as an etiologic 
factor. From all observations, | found that 
no previous study of this kind has been made 
for the Republic of Honduras. This paper 
presents further evidence that FE. histolytica 
can and does produce clinical acute appen- 
dicitis. 

From February, 1952, to December, 1954, I 
operated on 250 patients of all ages and both sexes 
for various general surgical conditions excepting 
thoracic lesions, certain highly specialized uro- 
logical conditions, orthopedic complaints, and 
neurological disorders. Of these, 38 patients were 
operated on for appendicitis, an incidence of 15.2% 
in the total operative work. There were 24 females 
and 14 males; the oldest patient was 68 years of 
age, and youngest, 4 years of age. The preoperative 
diagnosis based on physical examination and history 
Was acute suppurative appendicitis, 2 cases; sub- 
acute and/or chronic appendicitis, 12 cases, and 
acute recurrent appendicitis, 24 cases. On the basis 
of physical examination and clinical history the 38 
patients of this study could be divided into two 
distinct groups of 30 patients (Group 1) and 
8 patients (Group 2). 

\ll the patients were analyzed in respect to (1) 
the character, nature, and duration of the present- 
ing symptoms; (2) the past clinical history; (3) 
the recent clinical history; (4) the laboratory 
results of stool examinations preoperatively and 
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postoperatively and the preoperative total white 
blood cell counts, and (5) the operative findings. 

There has been absolutely no attempt to 
analyze the findings in regard to age or sex 
distribution, to cross correlate clinical or 
surgical findings with one another, or to 
analyze statistically the entire problem from 
a clinical surgical viewpoint. This report is 
of clinical, surgical, and parasitological find- 
ings in appendicitis in Honduras. The pos- 
sible relationship between this surgical con- 
dition and infection with E. histolytica is 
shown. Wherever possible the occurrence 
rate of any sign or symptom among the pa- 
tients of the series will be mentioned, with 
the realization that the series as a whole is 
entirely too small on which to base unchange- 
able conclusions. 


OBSERVATIONS ON PATIENTS IN GROUP | 

There were 30 patients in this group, 9 
males and 21 females, whose ages varied from 
41% years to 68 years. Ten of the patients 
were under 20 years of age, and 30 patients 
were over 35 years of age. 

All the patients in this group presented as 
the initial symptom generalized nonlocalizing 
abdominal cramps that increased in severity 
just before the passage of a stool. When the 
stool had been expelled, the pain disappeared. 
Diarrhea, with 8 to 15 loose, semiformed 
stools, without blood or mucus, but frothy 
and foul-smelling, was present in 16 cases. 
Soft, mushy stools with tenesmus occurring 
four to eight times daily occurred in 14 cases. 

After 48 hours the pain was more marked 
along the region of the entire ascending colon 
and cecum, the periumbilical area, and ter- 
minal ileum. At no time did the pain localize 
within this time interval to the actual appen- 
diceal area. The patient described the pain 
as dull, aching, gnawing, or dragging. The 
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pain was not now affected by the passage 
of a stool. It was relieved in over 50% of 
the cases by flexing the knees on the abdo- 
men. Twenty-five patients stated that the pain 
radiated into the right leg along the inner 
aspect of the thigh and was described as a 
cramp. Unless surgical intervention took 
place at the end of this second episode (last- 
ing from 48 to 72 hours ), the clinical picture 
subsided. The diarrhea had now totally dis- 
appeared and was replaced by a relative state 
of constipation. 

Nausea occurred in more than 50% of the 
patients during the initial 48 hours of the 
clinical picture. Vomiting occurred on more 
than one occasion in less than 25% of the 
patients after the initial 48 hours. 

At the onset, physical examination re- 
vealed slight to moderate elevations of tem- 
perature with corresponding elevations of the 
pulse rate. It was noted that in patients with 
more diarrhea the temperature response was 
higher. During the first 48 hours there was 
tenderness over the descending colon and 
sigmoid, which imparted a doughy feel to 
the examining finger. Rushes of gas could 
also be heard over this same area. During 
the second phase of the syndrome the patient 
was usually afebrile. Tenderness with slight 
rigidity was noted on palpation over the 
cecum, the periumbilical region, and terminal 
ileum. Rebound tenderness, referred pain, 
and tenderness over McBurney’s point were 
absent in all the patients. 

Laboratory examinations revealed a shift- 
ing blood picture, with the total white cell 
count varying from 6800 to 15,000 cells per 
cubic centimeter of blood. The differential 
cell count revealed polymorphonuclears, 43% 
to 90% ; lymphocytes, 10% to 35% ; eosino- 
philes, 5% to 10%. The initial examination 
of a freshly passed stool revealed the presence 
of I, histolytica only twice, but on a second 
or third examination, even on the same day, 
24 of Group 1 patients had a positive stool. 

Of the 30 patients in Group 1, only 1 was 
operated on during the initial acute attack. 
The other 29 patients had suffered from 6 
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to 10 attacks per patient over a period of 1 
to 6 years. Five of the patients gave a history 
dating for more than 10 years. 

Except for the 1 case mentioned in the 
above paragraph, none of the remaining 29 
patients were subjected to surgical interven- 
tion without intensive antiamebic medication, 
adequate hydration, and vitamin replace- 
ment. When it was felt that the clinical pic- 
ture was under control, surgery was under- 
taken as an elective measure even though 
the stool continued to show the presence of 
the parasite. 

Case 1—I. C. P., a boy aged 4% years, was 
first seen because of repeated intermittent elevations 
of temperature, occasions 
40.5 C. There was loss of appetite, general malaise, 
weakness, 


reaching on various 
became 
irritable and fretful, slept poorly, and complained of 
frequent headaches. Complete physical examination, 
including spinal puncture, revealed no basic organic 
pathology to explain the clinical manifestations. 
There was a slight leucopenia. The initial stool 
was negative for parasites, and the Welch Stuart 
reaction was negative for typhoid fever. Two doses 
of 50,000 units each of penicillin were given, and 12 
hours after the second injection all symptoms dis- 
appeared. 


listlessness, and lethargy. He 


Eighteen days after the original onset the child 
complained of intense abdominal distress on the 
passage of stool. The pain caused the child to ery, 
but with the expulsion of the soft, loose, foul- 
smelling stool the pain disappeared. At first the 
stools were massive, but as they increased in num- 
ber (up to 20 or 25 per day), the volume of each 
stool decreased. The stools were never fluid, never 
contained blood or mucus. The pain increased in 
severity with the passage of the stools, became 
generalized over the entire abdomen, but was more 
marked over the left side. On palpation marked 
tenderness was elicited over the descending colon 
and the sigmoid and over the bulge of the cecum. 
Rushes of gas could be heard when the bowel was 
rolled under the palpating finger. The temperature 
remained blood examinations 
remained negative for the dysenteric diseases. Stool 
examinations 


elevated. Repeated 


were repeatedly positive for E. 


histolytica, both trophozoites and cysts. Intensive 
antiamebic 


treatment combined with 


oral antibiotics, hydration, and vitamins. Response 


was started 
was dramatic, and within two weeks all symptoms 
completely disappeared. 

Two weeks after the patient was discharged as 
apparently cured, there was an acute attack of ab- 
dominal identical in all 
Within 


pain respects to that 


described above. two hours after its on- 
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set the pain localized to the periumbilical region and 
radiated into the right leg and medial aspect of 
the right thigh. The pain in the leg was so severe 
that the child could not walk. With the peak of the 
pain there was a spontaneous passage of a foul- 
smelling, semi-loose, greenish black stool which did 
not contain blood. The child was hot and humid, 
with a temperature of 41 C. The blood cell count 
was 15,000 white blood cells, with 82% polymorpho- 
nuclears and 18% lymphocytes. Stool examinations 
were positive for E. Under 
antiamebic therapy the symptoms again subsided 
in 48 hours. 


histolytica. intense 


The stools remained positive, and therapy con- 
tinued. In spite of continued treatment, the patient 
presented the same picture on eight different occa- 
sions within a period of 12 months. Each time the 
pain became more and more severe and localized 
more to the region of the appendix. On physical 
examination during the last attack the patient had 
definite paraumbilical 
ness on the right; 


and infraumbilical tender- 


there was moderate muscle 
spasm over the same area; there was no rebound 
tenderness, but there was persistent pain over the 
medial aspect of the right leg. The white cell count 
was 10,800, with 89% polymorphonuclears and 11% 
lymphocytes. Because of the localizing symptoms 
and clinical symptoms and in spite of a positive 
stool for E. histolytica (cysts), appendectomy was 
advised after the last attack. 

Appendectomy was performed three hours after 
the onset of the sixth attack, under drop ether 
anesthesia. The abdomen was opened. The appendix 
was found lying along the right paracolic gutter, 
to which it was fixed by iumcrous adhesions from 
its midportion to its base. At its base the appendix 
was slightly dilated, and the adhesions here ex- 
tended upwards to cover the bulbous portion of the 
cecum. The base of the appendix, the bulb of the 
cecum, and the part of the ileum were 
thickened and firm and indurated, suggesting to 
the fingers a granulomatous type of reaction. The 


terminal 


middle of the appendix was doubled on itself for 
about % in. The tip pointed medially and downward 
toward the pelvis. The tip was distended, tense, 
and firm and was attached firmly to the pelvis over 
the lateral border of the psoas muscle. The meso- 
The appendix showed con- 
siderable thickening of its walls and was about the 
size of a No, 2 


appendix was wide. 


Mikado pencil. The appendix 
measured about 3% in in total length. The appendix 
Was removed, and the abdomen was closed in the 
usual manner without drainage. Grossly the ap- 
pendix was markedly thickened in all its layers. A 
mucopurulent covered the 


exudate appendiceal 


mucosa, In its distal part the appendiceal con- 
tents were inspissated and completely plugged the 
lumen. The mucosa was swollen and congested. 


Macroscopically certain areas of the mucosa ap- 


peared smoother than others and seemed to be 
denuded of cells. A few pinpoint hemorrhages could 
be seen. 

Comment.—The case presented is typical of the 
30 Group 1 patients. He was operated on one year 
after the initial onset of symptoms and has been 
completely asymptomatic since the appendix was 
removed. 

On the basis of surgical pathology, all the 
patients in Group 1 presented lesions similar 
to those discussed. The only variation noted 
was in relation to the degree of adhesion 
pattern of the ad- 
hesions (their direction and organs involved), 


and 


formation, the varying 


the severity of the granulomatous re- 
action between the organs affected. These 
points seemed to be definitely related to the 
duration of clinical symptoms and parasitic 
infection. In these 30 cases the appendices 
could be localized to exactly three regions: 
1. The appendix lay in the lateral paracolic 
gutter with the tip pointing medially and 
downward toward the pelvis (10 cases), 
with mimimal granulomatous reactions with 
adhesions firm but readily broken down by 
blunt and sharp dissection. 2. The base of the 
appendix was directed slightly posteriorly 
immediately after passing under the bulb of 
the cecum. At this point the appendix as- 
sumed a medial direction and passed under 
the terminal ileum with the tip pointing to- 
ward the vertebral column in eight cases. In 
two cases the tip was attached to the verte- 
bral column. The granulomatous reaction 
was more marked and more extensive in these 
cases. The lines of cleavage were found with 
more difficulty, causing slightly more tissue 
ooze than in the first group. 3. The appendix 
was completely retrocecal and lateral in 12 
cases. The base was densely attached to the 
bulb of the cecum, the lateral paracolic gut- 
ter, and the under-portion of the terminal 
ileum by dense granulomatous formation. 
The tip of the appendix could be felt high 
under the cecum and lower ascending colon, 
pointing to the liver. Because of the position 
of the appendix it was impossible to free it 
from the tip outward; consequently in these 
cases the appendix was removed in a retro- 
grade manner. These constituted the most 
difficult to expose surgically and remove. In 
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two instances there was spontaneous rupture 
of the midportion of the appendix during 
removal, but peritoneal contamination was 
kept at a minimum by adequate aspiration 
and isolation of the segment prior to removal 
of the appendix. Drainage was used in these 
two cases postoperatively. 


OBSERVATIONS ON PATIENTS IN GROUP 2 

There were eight patients in this group, 
five men and three women, whose ages varied 
from 20 to 35 years of age. All the patients 
in this group presented as the initial symp- 
tom sudden severe abdominal pain, localizing 
primarily to the right lower quadrant, with 
nausea and vomiting. There was passage of 
a small inadequate hard ball-like stool. In 
three patients the pain had followed some 
dietary indiscretion and suggested an upset 
stomach for which a laxative was taken. This 
did not relieve the pain; it became worse, 
and the patient was hospitalized. There was 
no radiation into the right leg or thigh. 

Physical examination revealed severe ten- 
derness in the right lower quadrant, rigidity 
of varying degree, and rebound tenderness. 
There was slight elevation of temperature, 
but in no case did the temperature exceed 
39.5 C. The white blood cell count varied 
from 4500 to 22,000 cells per cubic centi- 
meter. The stools were negative for intestinal 
parasites, but six patients gave a history of 
amebic infection within five years of the 
present illness. 

Cast 2.—A. G., a woman, aged 28, had been 
perfectly well up to the present attack of lower 
right abdominal pain associated with her regular 
menstrual cycle. These pains were not relieved by 
the usual remedies, and after 48 hours’ duration, 
still not having obtained relief, she took a saline 
purge. This was followed by nausea and vomiting. 
The pain gradually intensity and 
localized to the right lower quadrant. At this time 
she called the physician, 72 hours after the onset 
of the illness. 


increased in 


The patient appeared ill, perspiring freely, and in 
apparent pain. Menstruation was present. Tem- 
perature and pulse were slightly elevated. There 
was marked tenderness over the entire right lower 
quadrant, with two points of intensification—Mc- 
surney’s point and about 1 in. lateral to the um- 
bilicus at the paramedian line. Rigidity was marked, 
almost board-like, but 
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rebound tenderness was 
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slight. Blood cell count was 11,500 white blood 
cells per cubic centimeter with 95% polymorpho- 
nuclears and 5% lymphocytes. There had been no 
diarrhea. Stool examination revealed no intestinal 
parasites. 

With the patient under spinal anesthesia a right 
pararectus incision was made through the skin, 
incising the fascia and stripping the muscles and 
finally the peritoneum. The peritoneum was slightly 
thickened, edematous, and Exploration 
of the cecal region revealed a firm, hard, edematous 
purplish-red mass covered with yellow-gray plaques 
of exudate varying in size from that of a pea to 
that of a dime. The appendix was localized with 
some difficulty retrocecally, and the tip pointed 
laterally to the area of cecal inflammatory reaction. 
The appendix was markedly enlarged, about the 
size of a thumb, acutely inflamed, and bulbous at 
its tip. The mesoappendix was thick, short, and 


injected. 


congested. The appendix was removed in routine 
fashion. 

The surgical pathology in this group of 
patients was practically identical. In no in- 
stance was there evidence of a general peri- 
toneal reaction. The appendices were en- 
larged anywhere from three to six times that 
of normal from 


their color varied 


purplish-red to purplish-black, with areas of 


ones, 


gangrene, and the granulomatous reaction 
about the cecum and base of the appendix 
did not extend beyond the limits of these 
structures. In one case autoamputation of 
the appendix with abscess formation had 
occurred, and in two others perforation of 
the appendix along the posterolateral wall 
of the organ in its midportion took place. 
Both of these perforations were in areas of 
gangrene and occurred at the time of re- 
moval. Drainage was used in these three 
cases. 
COMMENT 

As was mentioned in the first paragraph 
of this paper, the exact etiology of appendi- 
citis is unknown. All authors seem to agree 
that civilization and appendicitis go together, 
but what predisposing factors are at play 
remains a mystery. In the 38 cases observed 
locally one fact remains outstanding. Thirty 
of these patients had prior to or at the time 
of onset an infection with I. histolytica. This 
high incidence in the patients with appendi- 
citis suggested a causal relationship. With 
this in mind, all appendices were saved and 
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their fecal contents examined for the pres- 
ence of E. histolytica. The appendices were 
preserved in 10% formalin solution and fixed 
for varying periods of time. They were then 
washed in running water and placed in 70% 
lecal contents 
were obtained by splitting the appendix 


alcohol before examination. 


lengthwise and scraping the mucosa and 
feces into 3 cc. of isotonic saline solution. 
This suspension was then examined micro- 
scopically by direct saline and iodine smears. 
l‘ecal contents were positive in 23 cases. 
Twenty-two of these positive examinations 
were in patients who had, at the time of 
operation or immediately preceding opera- 
tion, positive stool examinations. Only one 
of the second group of patients showed E. 
histolytica in the appendiceal contents. Serial 
sections of the appendiceal tissues were not 
done at this time to determine the actual 
invasion of the tissues by the parasite. 

That E. histolytica frequently invades the 
mucous membrane of the appendix, pro- 
ducing a true type of appendicitis, has long 
been recognized by parasitologists, although 
clinicians and surgeons have failed to recog- 
nize this clinical entity. The incidence of 
appendicitis as a complication of amebiasis 
is considerable. Craig devotes an entire 
chapter in his book “The Etiology, Diagnosis 
and Treatment of Amebiasis’’* to this sub- 
ject, citing such authorities as Clark, Bund- 
ensen, Faust, and others whose experience 
in this field is renowned. The reports of the 
incidence of amebic appendicitis vary from 


32% to 40%, and he reports that confusion 


between amebiasis and appendicitis may 


occur in 17.1% of cases seen. 

From the literature it is evident that ap- 
pendicitis may occur during the course of an 
amebic dysenteric attack or even in the 
absence of definite intestinal 
amebic infections there 


symptoms of 
amebiasis. In mild 
may be an actual invasion of the appendix 
by E. histoloytica, with resulting lesions of 
an actual amebic appendicitis. The symptoms 
in these cases are more often those of chronic 
recurrent appendicitis than those of an acute 
type of infection. This cannot be considered 
a universal rule, since the cases reported here 
seem to be more an acute or acute recurrent 
type of infection. 

That amebic appendicitis is ignored in 
most, if not all, of the usual textbooks of 
surgery and internal medicine is an amazing 
fact and one that may lead the unwary into 
serious difficulty. This is particularly true 
when the physician works where amebiasis 
is endemic. The evidence from the studies 
made by the outstanding parasitologists and 
corroborated by our results indicates that 
amebic appendicitis is a definite clinical en- 
titv. The symptoms may be manifested dur- 
ing an initial attack or at any time thereafter. 
This is to be expected when one realizes 
that. the of the 
appendix by the parasite takes place and 


once invasion of mucosa 
ulcers have been produced and colonies of 
the parasite have been established, the ap- 
pendix acts as a constant focus of infection 
for maintaining amebic infection in the host. 
This results in a chronic ulcerating infection 
of the appendix. 


Observations in Two Groups with Appendicitis 


Clinieal Diagnosis 
Group 1 (30 eases) 
PEE Ce ail veddnccabudivactascdawiscssadsacueus 
Subacute and/or chronic appendicitis 
Acute recurrent appendicitis 


Total, Group 1 


Group 2 (8 eases) 
Acute suppurative appendicitis 
Acute reeurrent appendicitis 


Preoperative 
Stools 


Postoperative 
Stools 
Cases, 


No. Positive Negative Positive Nevative 


1 1 0 1 0 
) 5 0 2 3 
24 24 0 19 5 
0 x0 0 2 8 
4 0 4 0 4 
{ 0 { 1 3 
8 0 8 1 7 


189 








There has been no accurate over-all survey 
of the incidence of amebiasis in the United 
States or Central America. It is known that 
it is more prevalent than is commonly sus- 
pected and more so in the southern part of 
The 


varies greatly with the geographic, economic, 


the country. incidence of amebiasis 
and sociologic condition of the population. 
Most of the reports have been derived from 
a single fecal examination. If several exam- 
inations were to be made and improved 
methods of examination utilized, the per- 
centage of infection would be nearer 20% 


than the reported 10% infection rate. There 


are in the United States alone some 3,500,000 
persons with recognized or unrecognized 


Of these about 30% 


will show signs and symptoms pointing to 


amebiasis at all times. 


involvement of the appendix, which if not 
recognized in time will lead to a fatal out- 
seems advisable to 


come. To avoid this it 
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remove all appendices in cases of amebiasis 
that have been treated. 


SUMMARY 

Two forms of appendicitis as seen in [lon- 
duras are described. One form (Group 1) 
can be directly related to an amebic infection 
of the appendix with an amebic appendicitis. 
In the second group no such relationship 
exists. 

Attention is called to the clinical entity of 
amebic appendicitis, and 30 cases of this type 
of appendicitis are reported. Treatment of 
the amebie infection prior to or immediately 
alter Operation is important to avoid a high 
mortality. 
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concept that gastric ulcers are usually due 


Dragstedt ' developed the 


to a hypersecretion of gastric juice of hu- 
moral or hormonal origin dependent upon 
hyperfunction or dysfunction of the gastric 
antrum, whereas duodenal ulcers are usually 
due to a hypersecretion of gastric juice of 
nervous origin. In previous experiments, 
Dragstedt, Oberhelman, and Smith? found 
that transplantation of the antrum of the 
stomach into the colon as a diverticulum 
caused a long-continued hypersecretion of 
gastric juice with the formation of chronic 
progressive ulcers in dogs. This hyperfune- 
tion of the gastric antrum when transplanted 
into the colon was abolished when the por- 
tion of colon containing the antrum trans- 
plant was excluded from intestinal continuity 
by means of a Thiry-Vella fistula and the 
isolated colon was washed clean of all traces 
of fecal material and food.* Obstruction to 
the isolated colon containing the antrum 
transplant produced a hypersecretion of gas- 
tric juice which was again abolished when 
the obstruction was relieved. It was con- 
cluded that in the absence of other factors 
the development of pressure in the isolated 
colon containing an antrum transplant, as 
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Institutes 


oink Gastric Ulcer 


a result of peristalsis, is a profound stimula- 
tion for antrum function. Pyloric stenosis 
in man as the result of healing of a duo- 
denal ulcer comes readily to mind as a possi- 
ble factor causing hypermotility of the antrum 
with resultant hypersecretion. l’rolonged con- 
tact of food with the antrum mucosa would 
also occur under these conditions, and there 
is abundant experimental evidence that this 
contact is an adequate stimulation for the 
release of gastrin. 

Pyloric obstruction with hypermotility and 
stasis or stasis of food without pyloric 
obstruction are frequently present in gastric 
ulcer patients. Carman * was one of the first 
to call attention to the frequent concurrence 
of gastric and duodenal ulcer and to the 
possibility of discovering beth conditions 
in a given instance with the roentgen ray. 
Ile reported that in 1916 at the Mayo Clinic 
11.5% of the patients having gastric ulcers 
had duodenal ulcers also and that 3.2% of 
the patients with duodenal ulcer had asso- 
ciated gastric ulcers. He described two pa- 
gastric ulcers with associated 


tients with 


duodenal ulcers and with retention of the 
barium meal in the stomach after six hours. 
In 1931 Emery and Monroe * reported the 
presence of gastric retention as evidenced 
by the presence of barium in the stomach 
six hours after ingestion in 50% of gastric 
ulcer patients and in 44% of patients with 
duodenal ulcers. These authors also described 
cases where both duodenal ulcers and gastric 
ulcers were found in the same patient and 
that when medical treatment caused relief of 
ulcers healed. In 


obstruction the gastric 


these cases retention must have been due 


to spasm of the pylorus. In a_ beautifully 
illustrated paper, in 1948, Huber and [lunt- 
ington ® reported two patients with long- 
standing duodenal ulcers and pyloric obstruc- 
who 


tion gastric 
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subsequently developed 








ulcers. Retention of barium after six hours 
was found in both. Abnormal retention of 
food in the stomach in gastric ulcer patients 
is also observed without evidence of pathol- 
ogy at the 
pointed out, 


Buckstein * has 
found at 24 
although no 


pylorus. As 
retention may be 
or 48 hours and even longer, 
complicating pathology of the pyloric ring 
is discoverable at operation. It seems quite 
possible on the basis of our present concept 
that in these cases hypomotility of the stom- 
ach was present initially and that the gastric 
ulcer was produced by the hypersecretion of 
gastric juice resulting from retention of food 
in the stomach and prolonged contact with 
the gastric antrum. This seems more likely 
than the view that the gastric ulcer arose 
first and in some manner interfered with 
gastric motility and caused retention. 
Several attempts have been made to study 
the interrelation of pyloric obstruction, hy- 
persecretion, and gastric ulcer in’ experi- 
mental 1914, Friedman 
Hamburger * reported that the healing of 


animals. In and 
acute ulcers in the stomach, produced by 
the local injection of solutions of silver 
nitrate, was greatly delayed when. stenosis 
of the pylorus was produced by tapes. This 
observation was confirmed by Matthews and 
1932,° that 
transplants of duodenum and jejunum into 
the wall of 


Dragstedt in who also found 


the normal stomach remained 
in good condition for months but rapidly 
broke down, with the formation of typical 
gastric ulcers in the transplant, when gastric 
retention was produced by the introduction 
of a valve in the pylorus. Secretory studies 
on the whole stomach content of these ani- 
mals revealed a prolongation of secretion 
and a high acid concentration of the gastric 
content as compared with preoperative nor- 
mal controls. In 1927, Ivy, Droegemueller, 
and Meyer’ studied the effect of pyloric 
stenosis on gastric secretion in 12 dogs 
provided with Pavlov pouches. Although 
quantitative collections of gastric juice were 
not secured, it was concluded that stenosis 
first caused a decrease in gastric secretion 
and that later four of the seven dogs dis- 
played hypersecretion. It was concluded that 
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this hypersecretion caused by pyloric ste- 
nosis was due to mechanical distention of 
the stomach and to chemical contact with 
substances in the food. 

In the present study, quantitative collections of 
gastric secretion from Heidenhain pouches in dogs 
were secured for long periods of time before and 
alter the production of stenosis at the pylorus. 
Heindenhain pouches devoid of vagus innervation 
were chosen for this purpose because it seemed evi- 
dent that pyloric stenosis could effect gastric secre- 
tion only through the humoral mechanism of stimu- 
lation. Quantitative collections of gastric secretion 
from the isolated pouches were secured by means 
of Stainless Steel cannulas snugly fitted into the 
isolated stomach by inverting purse-string sutures 
and an omental seal, as previously described from 
this laboratory. 

Healthy adult mongrel dogs were used for the 
experiments. All operations were performed with 
the animals under ether anesthesia after induction 
with sodium thiopental (Pentothal). Gastric secre- 
tion was collected in rubber bladders attached to 
the Stainless Steel cannulas, and each 24 hours the 
total volume was measured and its free acid con 
centration determined by means of Topfer’s reagent. 
The output of hydrochloric acid is expressed in 
milliequivalents, which value is obtained by multi 
plying the votume of secretion in liters by the free 
acid concentration expressed in clinical units. 

Heidenhain pouches prepared from the greater 
curvature of the stomach were made in six dogs. 
Collections of gastric secretion were commenced 
on the 7th to the 10th postoperative day after the 
animals had recovered from the operation and were 
consuming 680 gm. per day of the standard labora 
tory diet. 

After a control period of from 30 to 90 days, 
depending upon the length of time necessary for the 
secretory output to stabilize, the dogs were again 
operated upon. Pyloric stenosis was produced by 
one of two methods. The first method consisted in 
Wrapping narrow bands of Cellophane around the 
duodenum just distal to the pylorus and securing 
these just tight enough to hold them in place with 
out actually occluding the lumen of the intestine. 
The second method involved excision of a diamond 
shaped portion of the pyloric musculature compris 
ing most of the anterior wall of the pylorus. The 
defect thus produced was repaired by approximating 
the muscularis with several interrupted chromic 
absorbable (gut) sutures. This operation produced 
marked stenosis at the pylorus. Postoperatively, 
collections of gastric juice were again resumed after 
the animals had demonstrated ability to eat and 
retain the standard laboratory diet. After the opera 
tion, all of the animals vomited repeatedly during 
the first two weeks. Subsequently, sporadic episodes 
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of vomiting and regurgitation were observed during 
the remainder of the experiment. The animals grad- 
, ually learned to consume their daily ration in one 
sees feeding by eating slowly. However, the average 
bs daily intake of food decreased from 20% to 30%, 


— 


and each animal exhibited a slight but steady loss 
of weight over the two- or three-month period. 




















z eneeane 
= HHH HH + The results of the experiments are sum- 
E marized in the Table, and a typical experi- 
212) Pe ae | ment is illustrated in Figure 1. In all of 
e\z fami iasabiai ies the animals quantitative 24-hour collections 
= 5 of gastric secretion from the Heidenhain 
= B55 228 8 pouch were made for a period of 30 days 
| = Sis before the obstruction was produced and 
g E ne eee then repeated for 30 days after the obstruc- 
|| 4 eS RRSHRAS tion and when the animal had recovered 
q iS from the operation sufficiently to begin eat- 
|| & - ing in normal manner. In all of the animals 
< < yt eet as the pyloric stenosis produced a marked in- 
= || z t lao. crease in the secretion of gastric juice from 
= a , the Heidenhain pouch. In dog D-795, for 
fe iS 5 mannex|s example, during the 30-day control period 
~ : > ore i the average daily secretion from the Heiden- 
| ncaa < hain pouch was 71 cc., with a free acid 
cn 1s aba FP FSP Rls concentration of 70 Cl. U. By calculation 
" - the output of hydrochloric acid was 5 mEq. 
- asHR2888/2 After the obstruction the average daily vol- 
& ee ee ume of secretion was 285 cec., with a free 
= E acid concentration of 110 Cl. U. The total 
s ee ee acid output was 33 mEq., or an increase 
$ oo of 560% as compared with the control level. 
> E In the other animals the increase in secre- 
2 fs tion was not quite so marked. In one 
3 s animal (i-804) vomiting was progressive 
s E z and persistent and a marked loss in body 
bs % : weight occurred. ‘ood intake gradually de- 
S S g creased, and death occurred approximately 
a) SESE 2 : three months after the operation. Postmortem 
: bh ie examination revealed an almost complete 


obstruction of the pylorus, a hugely dilated 





stomach, and marked loss of body fat. The 


Operative Procedure 
by 
by Ce 


increase in gastric secretion produced by 





pyloric stenosis occurred both in the animals 


stenosis pr 





in which the obstruction was produced by 


¢ stenosis produced by muscle excision... 


e stenosis produced by 


Cellophane tapes and also in those whose 
obstruction was produced by partial excision 
of the pyloric muscle. In two of the animals 
the increase in secretion was gradual, reach- 
ing a maximum in 60 days. In three the in- 
crease in secretion occurred immediately. 
Four of the six animals have been killed, 
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EFFECT OF PYLORIC OBSTRUCTION ON GASTRIC SECRETION 
IN HEIDENHAIN POUCH DOG 
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Figure 2. 


and in each case the stomach was dilated 
and displayed hypertrophic folds of mucous 
membrane. The pylorus was patent in each 
animal, admitting a small probe without 
difficulty. The animals in which the pyloric 
stenosis was produced by Cellophane dis- 
played a marked degree of fibrosis surround- 
ing the Cellophane bands, which were still 
(1)-678) several 
small gastric ulcers were found in the stom- 
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in place. In one animal 


ach at autopsy. .\ photograph of these ulcers 
is shown in Figure 2. They were located on 
the greater curvature of the stomach and ap- 
proximately at the junction between the 
antrum and fundus. [listologically they pre- 
sented the appearance of typical chronic 
gastric ulcers. 
COMMENT 

The uniform results secured from these 

experiments, together with the similar find- 
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ings of Ivy, Droegemueller, and Myer,’° 
establish the fact that pyloric stenosis causes 
a marked and long-continued increase in 
gastric secretion in dogs. The fact that this 
increase in secretion occurs in vagus-dener- 
vated Heidenhain pouches in our experiments 
that it 


humoral rather than a nervous mechanism. 


indicates is brought about by a 
Previous studies make it very probable that 


the increase in secretion is due to an ab- 
normally large and prolonged liberation of 
gastrin from the pyloric antrum as a result 
the the 


presence of obstruction and prolonged con- 


of hypermotility of stomach in 
tact of the antrum mucosa with food because 
of the gastric stasis. 

The increase in secretion produced by 
pyloric stenosis in these experiments is just 
as marked as that produced by the subcu- 
taneous implantation of pellets of histamine 
and beeswax, which, in the experiments of 
Varco, Code, and \Wangensteen, regularly 
produced ulcers of the stomach and duo- 
denum in experimental animals. It is_ thus 
altogether probable that the gastric ulcer 
observed in one of our animals was brought 
about by this hypersecretion of gastric juice 
of humoral or hormonal origin. It is reason- 
able to infer from these experiments that 
gastric ulcers observed to develop after 
some years in patients with preexisting duo- 
denal ulcers which have partially healed with 
pyloric stenosis are due to the same cause. 
Ht 1s, 
stenosis is a distinct detriment to the healing 


of course, well known that pyloric 


of uleers by medical management and is an 
accepted indication for surgical treatment. 
the 


gastroenterostomy 


Relief of obstruction by means of a 


with the stoma located 
close to the pylorus or resection of the antrum 
of the stomach should be effective in elimi- 
nating this hypersecretion of gastric juice 
due to antrum hyperfunction. The experi- 


ments lend support to the view that gastric 


ulcers are caused by a hypersecretion of 
gastric juice of humoral origin when they 
occur in patients with pyloric stenosis. 


CONCLUSIONS 

experimental pyloric obstruction in dogs 
produced a marked and long-continued hy- 
persecretion of gastric juice. This hyper- 
secretion occurred in vagus-denervated Hei- 
denhain pouches, indicating that it is of 
humoral or hormonal origin. 

Gastric ulcers developed in one animal 
subsequent to pyloric stenosis with resultant 
hypersecretion. 

The frequent occurrence of gastric ulcer 
in patients with preexisting duodenal ulcers 
of long standing with partial healing and 
pyloric stenosis is discussed. It is suggested 


that ulcers 


these secondary gastric are 
brought about by a hypersecretion of gastric 
juice because of excessive antrum stimula- 
tion from contact with food and hypermo- 
tility. 
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On March 31, 1954, twenty burn casualties 
were admitted to the emergency rooms of the 
Idward J. Meyer Memorial Hospital during 
a 30-minute period. The case material was 
somewhat unique in that all casualties were 
in the same age group (10 to 12 years), all 
burn wounds were sustained almost simul- 
taneously, and flame burns were responsible 
for the injury in each instance. The mode of 
handling these cases is the subject of this 
paper emphasizing, as it does, the need for 
civilian general hospitals to be prepared to 
meet such disaster demands. 

The school fire victims were screened as 
they entered the emergency department by 
Submitted for publication March 28, 1955. 
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Taste 1.—Percent Total Body Area Burn in 
Eleven Serious Burn Cases 


Case 

No. Per Cent 
icine adins dmcaneGNenanten teas LO0* 
EST ECT Te mee ee ee 91* 
Midian uscs conewrwaaeeninn. een? hemo’ 90" 
L. i5 SSAA LAKRGN GEER RARER eRe eS 75* 
Wi ssn SRAE Rees CM oie at Ape eaaib wee 60* 
BP ard nance a wh Sse wane, Raaateeo ece 55 
Sus inp ales alee vatied Ribu olen ae 50 
Disisacns haan <owea hie haere 30 
DSS Kretivan uu Sole suiceei eels wr eoneie aa) 
DP sivvivpasuSaaneaee ee swanemae teen's 20 
Me succieg Wain .e VeleWeinen onwaimeen seeks 20 





* Died. 
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a senior surgical resident. Eleven of the 20 
were estimated to have in excess of 20% 
body surface burns and were therefore kept 
in the emergency treatment rooms of the ad- 
missions department. The remaining nine 
were sent immediately to surgical wards. The 
estimated total surface burn of the 11 serious 
cases is listed in Table 1. 

Sufficient trained personnel were available 
in this institution at the time of the disaster 
to allow assignment of one doctor and one 
nurse to each of the serious burn casualties 
as they were admitted. These first-aid 
teams remained with their assigned patients 
throughout the period of emergency treat- 
ment. 

With the use of full aseptic technique, the 
patients were placed on sterile drapes, all 
clothing removed, and sterile drapes were 
placed over the entire body with the excep 
tion of the head and extremities used for 
infusions. No further attention was given to 
the burn wounds at this time. 

One or more intravenous infusions were 
started immediately by the easiest reliable 
route. lifteen cut-down procedures were 
required in the 11 serious casualties. 

In all instances the above emergency meas- 
ures were completed within 45 minutes after 
admission. 

l.arge quantities of whole blood were sup- 
plied rapidly by the American Red Cross 
Regional Blood Center so that all serious 
cases were receiving either Type © Rh- 
negative blood or type-specific blood within 
the 45-minute period. Although several 
cases showed transient hypotension, only one 
patient developed clinical shock, a patient 
with 100% body area burn, mostly deep third 
degree. 

Records were begun by the first-aid teams 
on admission, including estimates of burn 
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distribution, depth, and total area and pulse 
and blood pressure recordings at 10-minute 
intervals, 

A systematic program of laboratory con- 
trol was set up under the supervision of a 
medical resident. It included the following 
specific points : 


BURN CASUALTIES 


is not available in this hospital at this time, 
since the hazard of transmission of serum 
hepatitis with the current methods of process- 
ing is felt to be prohibitive. The first three 
postburn hours were utilized in administra- 
tion of fluids in such quantities and of such 
composition that blood pressures were main- 


1. Sufficient blood was cross matched for tained; evidence of peripheral vasoconstric- 
each patient to meet the estimated needs for 


the first 24 hours. 


tion did not appear, and hematocrit values 
began to fall. Only after the foregoing cri- 


TasB_E 2.—Parenteral Fluid Administration 











Hematocrit, 
Dextrose in Oral Total Total Per Cent 
Case Blood, Albumin, Saline, Water, Intake, Intake, Output, ———- +--+ 
No. Day Ce. Ce. Ce. Ce. Ce. Ce. Ce. High Low 
1 Ist 2,000 1,100 5,175 1,600 1,865 305 62 44 
2d 0 200 0 2,800 335 335 61 45 
) Ist 2,000 1,700 8,600 600 880 995 67 53 
2d ee (ll C(t‘ Ck CUC(‘<i‘“‘( UC 
7 Ist 2,000 1,000 7,000 2,000 600 12,600 2 990 65 53 
2d 1,000 1,500 5,250 4,000 325 12,075 3,225 66 51 
4 Ist 2,500 1,650 7,500 2,700 15,675 1,795 65 2 
2d 0 1,500 3,000 3,500 8,270 2,420 56 47 
) Ist 1,500 900 5,000 2? 000 1,000 10,400 3,230 59 44 
°d 500 g0 1,000 2,000 150 4,300 988 52 44 
( Ist 1,000 700 5,000 1,000 1,600 9,300 4.000 a 4? 
°d 0 800 1,000 3,000 8,370 6,005 rt 42 
7 Ist 750 900 4,600 0 10,975 1,460 61 47 
2d 500 900 1,000 1,800 5,005 4,400 53 41 
s Ist 1,500 1,000 4,900 2? 000 2,550 11,950 5,485 54 43 
°d 0 300 1,020 1,000 4,325 6,645 2,915 56 45 
9 Ist 500 600 3,800 2,000 1,690 8,590 4,120 57 44 
°d 0 600 1,000 2 000 1,605 9,205 4.265 51 43 
10 Ist 500 200 2.000 700 2,500 7,900 2,065 54 44 
2d 0 0 1,000 0 3,400 1,400 1,895 49 45 
11 Ist 900 500 4,300 1,600 2,195 9,495 3,810 53 44 
2d 500 700 1,500 2,300 960 »,960 3,710 52 42 





teria were satisfied was definitive care to the 
The details of fluid 


2. Technical personnel were mobilized to 


provide hourly capillary hematocrit readings burn wound considered. 


on a 24-hour basis. administration are shown in Table 2. The use 


3. Inlying catheters were placed in all seri- of serum albumin as “reconstituted plasma” 


ous cases. Urine volumes were measured Would appear to be unique and will be dis- 


every hour, and urine specific gravity was cussed, 


determined every three hours. 

Intravenous fluid requirements in the early 
phase were estimated by [évans’ formula * 
but were revised upward in many instances. 
Whole blood, serum albumin, and saline com 
prised the major intravenous fluids. Plasma 
a 
formula: colloid, 1 ce./kg./% 
burn in first 24 hours; electrotyte, 1 cc./kg./% area 
burn in first 24 hours; nonelectrolyte, up to 2000 cc. 
in the adult to maintain urine flow. 


Evans’ area 


Under complete asepsis in the operating 
room occlusive petrolatum gauze pressure 
dressings were applied. No anesthesia was 
required, and only small amounts of seda- 
tion were required during this and the pre- 
ceding phase. Close observation for signs of 
respiratory tract burns revealed no indica- 
tions for tracheostomy during this period, 
although five patients had extensive deep 
facial burns. Similar dressings were applied 
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immediately to the burn wounds of the less 
severely burned upon arrival on the surgical 
ward, since, in these cases, intensive fluid 
therapy to combat shock was not required. 

Aqueous penicillin, 100,000 units every 
three hours, was the only antibiotic begun 
prophylactically. Tetanus toxoid was given 
to those children who had previously been 
immunized, but antitoxin was not used in the 
others. 

evidence of respiratory tract burns with 
dyspnea and “crowing” became evident in 
two cases 24 hours after the burn and in two 
others 48 hours after the burn (Cases 2, 3, 4, 
and 7). Tracheostomies were performed in 
bed on all four, with local anesthesia. There 
was only one ultimate survivor (Case 7). 

All of the 11 serious burn cases became 
febrile within a few hours after admission 
and remained so until death or for many 
weeks and, in some cases, many months. The 
highest temperatures recorded came in three 
who ultimately survived and are shown in 
Table 3. 

Because of the sustained high tempera- 
tures, large doses of other antibiotics were 
given in addition to the penicillin already 
mentioned. Chloramphenicol, 500 mg. every 
six hours orally, was given all of the 1] 
patients who were able to take it by mouth. 
Chloramphenicol, 100 mg. every six hours, 
was given intramuscularly to those unable to 
take it by mouth. No clinical improvement 
was noted in aiiy case. Large doses of eryth- 
romycin and streptomycin were tried in 
many cases, since burn wound cultures with 
sensitivity tests indicated the preponderant 
organisms to be sensitive to those antibi- 
otics. Again, no clinical improvement was 
observed in any case. The high fevers could 
be controlled only by physical means. Ice 
packs, ice water enemas, and fans blowing 


Taste 3.—IlTighest Fevers Recorded 


Duration of 


Case Peak Postburn Fever, 
No. Temperature Day Days 
Giisiseinecianeceuns 105.8 8th 1 
: Ser reer ee 105.2 ith 90 
DEcakentanineseemeaiere 107.6 ith 60 
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cool air over the exposed patient were the 
most effective measures. 

With the aid of excellent nursing care and 
help from the dietetic department it was nec- 
essary to administer fluids parenterally for 
only approximately 48 hours. After that time 
all fluids were given orally with the excep- 
tion of small amounts of whole blood as the 
need arose. 

An appreciable portion of the oral intake 
of the first few days consisted of an oral 
polyionic solution | which was approxi- 
mately 1/3 N. 
brackish taste but was tolerated well. Our 


This solution had a rather 


few randon serum electrolyte determinations 
are not sufficient for us to make any state- 
ments regarding the influence of this solution. 

The length of survival in the five fatal 
cases is shown in Table 4. 





Taste 4.—Survival Period in Fatal Cases 
Survival 
Cuse Per Cent Time After 
No. Burn Burn 
RcGaisanviatesnenekenenesenss 100 60 hr. 
BisihvsakarsNernenenenrmees 91 26 hr. 
Riera sealtatealeitivre pine abe peNe nes 90 57 hr. 
Ri curameieidevae wai sin ieedennaceerne 75 8% days 
Ditns crvaxvinaaweervtaienens 60 D4 hr. 
Case 1 became markedly hypotensive 


shortly after admission, and, although blood 
pressure was rapidly restored to normal 
levels, this patient’s first urine specimen after 
the burn was scanty and grossly bloody. Com- 
plete renal shutdown followed and _ persisted 
until death. Cases 2, 3, and 4 all had severe 
facial burns and developed respiratory symp- 
toms requiring tracheostomy. All three 
showed evidence of pulmonary edema clini- 
cally at the time of death, but it was not pos- 
sible to determine whether this was due to 
the respiratory tract burn or to overhydra- 
tion. Case 5 showed no evidence of respira- 
tory tract burn until the terminal episode. 
A bout of emesis was followed by marked 
respiratory difficulty with frothy sputum and 
rapid death, Tracheal burns were found at 
naman 

+ Polyionic solution contains sodium, 55 mq/ 
I.: chloride, 40 mEq/L; potassium, 25 mEq/L. 
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postmortem examination, in spite of the fact 
that the patient had little in the way of facial 
burns. The patient in Case + showed the 
most marked evidence of respiratory tract 
burn, vet survived the longest. Large frag- 
ments of tracheal slough repeatedly produced 
obstruction and required hasty mechanical 
removal. He died of progressive respiratory 
obstruction in spite of the most vigorous ef- 
fort to maintain an airway. [Extensive necro- 
tizing tracheobronchitis was found at autopsy. 

All dressings were removed from the sur- 
vivors on the seventh or eighth postburn 
days. This was accomplished by immersing 
the patient in a bathtub of lukewarm water 
and allowing the crusted dressings to soak 
until they could be floated off. No anesthesia 
was required. The patients were then placed 
in bed on sterile sheets with no clothing or 
dressings and with a canopy supporting a 
sterile sheet above them but not in contact 
with their bodies. No subsequent dressings 
were used with the exception of the pressure 
dressings employed for eight days after each 
gralting procedure. Without exception the 
patients were much more comfortable after 
the dressings were removed, and in most 
cases temperatures returned toward normal 
though still remaining elevated. [ach patient 
had a daily tub soak from this point on with 
the exception of the eight-day period follow- 
ing the grafting. Aseptic technique, with 


sterile gowns, masks, and caps, was em- 
ployed by all personnel coming in contact 
with the patients for the first two weeks 
after removal of the dressings. 

Estimates of burn depth were grossly in 
error in many cases. .\reas originally thought 
to be superficial were found to be full thick- 
l¢sti- 


ates were revised and reversed not only 


ness, and the reverse was also found. 


after the initial removal of dressings but daily 
for the first three weeks after the burn, as 
areas thought to be deep third degree epithe- 
lized under our eyes and areas thought to 
be superficial sloughed. 

exhaust fans which had been installed in 
anticipation of the extremely foul odors ac- 
burns with 


companying severe dressings 


were found to be entirely unnecessary once 


BURN 
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the dressings were removed, since there was 
no odor. 

Spontaneous slough of all devitalized tis- 
sue was allowed to take place, aided only by 
the daily soaks and what slight débridement 
could be carried out with no anesthesia. 
Three weeks were required before all tissue 
had declared itself, and only then was graft- 
ing carried out. Thin split-thickness grafts 
(0.013 in.) were removed with an electro- 
dermatome and were sutured in place on 
the granulating areas with multiple inter- 
rupted nonabsorbable (silk) sutures. Areas 
about joints and about the face were covered 
first. No more than 100 sq. in. of skin was 
removed at a single operative procedure ; 
thus, multiple grafting procedures were 
necessary. Occlusive pressure dressings were 
applied only to the areas grafted, granulating 
areas being left uncovered. On the eighth 
postgraft day all dressings were removed 
with the aid of a tub soak. Ten weeks were 
required to gain coverage in Cases 8, 9, 10. 
and 11, but 16 weeks were required in Cases 
6 and 7, 

Active physical therapy was begun very 
early in the hospital course. Active motion 
of all extremities, both burned and unburned, 
was begun in the daily ward tub baths after 
the original dressings were removed. After 
the first graft dressings were removed, all 
subsequent baths were taken in the Hubbard 
tanks in the physical therapy department 
with active trained supervision. 


COMMENT 

Rapid screening of cases with prompt dis- 
position becomes as important in a civilian 
general hospital under mass casualty condi- 
tions as it is in a military medical installation 
on the battlefield. Our cases taught us that 
after screening 50% of the cases required 
95% of our time. Efficient use of personnel 
and facilities can be accomplished only by 
such screening. 

The rigidity of the screening must depend 
upon the total number of casualties and the 
treatment facilities available. Our mortality 
figures coincide with the usual reports; i. e., 
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rarely does a victim survive a burn in excess 
of 50% body surface and rarely does a victim 
die with a burn of less than 20% body area 
even with little or no treatment. It becomes 
obvious then that a civilian general hospital 
faced with handling 200 or 2000 casualties 
instead of 20 must make its screening increas- 
ingly more rigid. Burn casualties of 20% 
body area or less could not even be admitted 
if the total casualty figure ran into the thou- 
sands. By the same token, no manpower or 
supplies could be expended in trying to save 
the burn casualty with total body area burn 
in excess of 50%. 

The editorial by Churchill entitled ‘Panic 

in Disaster” ? should be required reading for 
any physician concerned with civilian defense 
planning. One important aspect which would 
have been pertinent had our total case load 
been doubled is brought out by this quota- 
tion: 
When unexpected catastrophe occurs in a civilian 
community, an ideal distribution of the injured can- 
not be expected. One must work toward this goal, 
however, by pointing out that under disaster con- 
ditions, hospitals close to the scene must not allow 
themselves to be swamped by the less severely 
injured who are able to withstand transport to more 
distant points. 


I<quipment for performance of a large 
number of intravenous infusions by the cut- 
down method is not normally stockpiled in 
civilian hospitals. It is suggested that the 
stockpiling of a relatively small quantity of 
polyethylene (Polythene) catheters for in- 
travenous use is an essential to civilian de- 
fense preparedness. 

We feel that the administration of large 
quantities of whole blood early in the post- 
burn period is ill-advised. It supplies a great 
many more red cells than are destroyed in 
the early period and, as plasma is lost, in- 
creases hemoconcentration rather than reliev- 
ing it. We are indebted to Raker and Rovit ® 
for their excellent contribution regarding 
early red cell destruction in severe burns. 
They point out the problems in methodology 
which make the Evans blue dye (T-1824) 
and P** methods of red cell mass determina- 
tion almost impossible to interpret in the 
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Attention is also 
called to the fact that the preburn blood 


severely burned patient. 


volume of patients is never known and one 
is forced to depend upon estimates for that 
figure in order to make computations of 
blood volume changes. They found the 
average maximum destruction of red cells 
in the experimental animal after a burn 
thought to be comparable to chance severe 
burns in human patients to be 8%. 

In spite of the work of Moyer‘, who 
concluded that a hematocrit of 80% to 85% 
does not prohibit the use of transfusions of 
whole blood, we are inclined to agree with 
Raker and Rovit * that there is danger in 
providing the burned patient with many more 
red cells than are acutely destroyed. This 
impression on our part, however, comes 
under the heading of ‘‘argument,”’ as drawn 
from I¢vans’ warning ®: “The besetting sin 
of clinical investigation can be preference for 
argument over observation.” 

Because of the extreme severity of the 
burns in our 11 serious casualties most of 
the colloid requirement of the first 24 hours 
was given early as whole blood. Since no 
“reconstituted 
plasma” consisting of 100 cc. of serum al- 


plasma was available, a 
bumin and 500 ce. of isotonic saline solution 
was then administered in an attempt to re- 
turn the hematocrit values toward normal. 
This resulted in gross overadministration 
of total fluids and of sodium. Under these 
circumstances the high hemoglobin or hema- 
tocrit levels should be ignored and total fluid 
administration should be regulated by the 
urinary flow rate, which in most of our cases 
Was excessive. 

No dirficulty was encountered in main- 
taining patency of the intravenous catheters 
or cannulae if 5 mg. of heparin was placed 
in each 1000 ce. of infused fluid. 

We now feel that tracheostomies should 
he done in the early postburn period in all 
cases with severe burns about the face. By 
waiting until symptoms and signs of respir- 
atory difficulty appeared, we found ourselves 
in the position of being forced to do urgent 
tracheostomy through markedly edematous 
tissues of the anterior neck. The procedure 
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is infinitely easier and undoubtedly safer 
when done prior to the appearance of the 
burn edema. 

The method of handling the burn wound 
in these cases corresponds to neither the 
“closed” nor the presently advocated “open” 
methods. The currently employed “open” 
method in most hospitals means omitting all 
dressings until separation of slough and then 
applying dressings to the granulations. We 
are of the opinion that it is the immediate 
postburn wound which may benefit from a 
dressing in terms of protection of the vast 
open wound from invasive infection and pos- 
sibly minimizing fluid loss. Once the slough 
has separated, the underlying granulation 
tissue is practically immune to invasive in- 
fection. The granulating areas may be pre- 
pared as more ideal graft recipient sites with 
a few days’ topical use of antibiotics to alter 
the surface flora and a few hours or days’ 
use of pressure dressings to flatten the sur- 
face, but no advantage seems inherent in the 
use of prolonged dressings. 

Our observations on the lack of clinical 
response of the burn infection to any of the 
presently available antibiotic agents has re- 
Liedberg and 


cently been confirmed by 


others" who state that “in the severely 
burned patients, antibiotics have failed in 
the prevention and treatment of septicemia.” 

On the basis of our experience with these 
cases we would propose the following state- 
ment of principles for the care of mass civilian 
burn casualties : 

1. Administrative planning. The basic 
machinery of a civil defense disaster pro- 
gram must be set up in advance.’ 

2. Rapid screening is the first prerequisite 
for effective handling of mass burn casualties. 

3. Equipment for the performance of a 
large number of cut-down infusions is re- 
quired to care for mass casualties. 

4. Administration of large quantities of 
whole blood is inadvisable in the early post- 
hemoconcentration is 


burn period, while 


severe. 
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5. Plasma or a plasma expander should 
be the predominant fluid administered intra- 
venously early in the postburn period. A safe 
method for processing and preserving human 
plasma in large quantities remains a critical 
need in our civil preparedness program. 

6. Tracheostomy should be performed im- 
mediately in patients with severe burns of the 
face and neck, without awaiting signs of 
respiratory difficuity. 

7. None of the presently available anti- 
biotics is capable of preventing or of effec- 
tively treating postburn infection. 

8. A method of “open” handling of burn 
cases which differs in several essential re- 
spects from the conventional “open” method 
is described. 

9. The mortality from serious burns has 
probably changed little in the past 10 vears.* 
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Aecessory . itll Dubbs Gall WSladder 


N. MULLA, D.D.S., M.D. 
and 
S. WEINTRAUB, M.D., Trenton, N. J. 


The most frequent abnormalities of the 
liver are irregularity in form, variation in 
the number of lobules, and the presence of 
cysts.” A less frequent abnormality is the 
occurrence of an accessory liver. Most rare 
is an accessory gall bladder within the acces- 
sory liver. Few such anomalies have been 
reported. 

Rogues and Solier,"! and Hardisty, Kear- 
ney, and Brooks ° presented individual cases 
in which deformity of the right diaphragm 
was found on routine x-ray examination of 
the chest. In each case an accessory lobe 
arising from the superior surface of the 
right lobe of the liver was encountered in 
the chest cavity at operation. Friedman, 
Solis-Cohen, and Levine * reported the same 
type of anomaly in a one-year-old girl and 
pointed out the diagnostic importance of 
pneumoperitoneum, .\ case of accessory lobe 
arising from the right lower lobe of the 
liver was reported by Fraser.* The signif- 
icance of roentgen diagnosis was discussed 
by Hilliard and Williams * in their report 
of a case. Gross,' in reviewing 148 cases of 
congenital anomalies of the gall bladder, 
found 28 cases of double gall bladder, in each 
of which were two separate bladder cavities 
and two separate cystic ducts. The diagnosis 
was made in only eight cases by cholecystog- 
raphy. In three other cases observation of 
two separate rows of stones on x-ray led to 

Submitted for publication Jan. 5, 1955, 

Krom the departments of Surgery and Pathol- 
ogy of St. Francis Hospital. 
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the diagnosis. Haight ° and others * reported 
similar cases in which diagnosis was made 
by x-ray. 

The cause of these anomalies of the liver 
and gall bladder is unknown, It has been 
stated that the lobes of the liver grow along 
the course of the different embryonic veins 
and that the anomaly may occur as a result 
of an extra branch of a vein. The normal 
liver of some animals is divided into dis- 
tinct and separate lobules by strands of 
connective tissue. 


REPORT OF A CASE 

On Oct. 17, 1953, a 16-year-old white prima- 
gravida was delivered of a 6 lb. 3 oz. girl on the 
obstetric service of St. Francis Hospital, Trenton, 
N. J. The mother’s prenatal course was controlled, 
but because the cervix effaced slowly labor was 
difficult. Delivery was accomplished under general 
anesthesia via low forceps extraction. Positive 
physical findings on the infant at birth were a 
very weak cry after one minute, followed by cyano- 
sis and absence of vesicular murmurs in the right 
chest upon auscultation. Oxygen therapy was 
carried out neonatally. When after approximately 
12 hours the infant’s condition remained unchanged, 
consultations with a chest surgeon and a general 
surgeon were requested. Examination by them 
revealed a right diaphragmatic hernia. The diag- 
nosis was confirmed by a roentgenogram which 
visualized many loops of air-filled bowel in_ the 
right chest cavity and the right lung devoid of air. 
Surgical intervention was immediately undertaken. 

The abdomen was entered through a right para- 
rectus incision. A liver, normal in size and = con- 
taining a normal gall bladder, was found displaced 
to the left side. A> situs inversus of the sigmoid 
and rectum were discovered. The small intestines 
located in the right chest cavity were brought to 
the abdominal cavity through the diaphragmatic 
hiatus. The hiatus was closed. 

A. postoperative roentgenogram visualized the 
intestines in the abdominal cavity and a right ten- 
cecal 


* References 1, 8, and 10. 


ACCESSORY LIVER 

sion pneumothorax with displacement of the trachea 

to the left (Fig. 1). 

after operation and a necropsy was performed. 
The 


plete absence of the right lung, this being replaced 


The infant died five hours 


postmortem examination revealed a com- 


by a liver and gall bladder in the right chest cavity. 
The right pulmonary artery was found to terminate 
in this liver and serve as the hepatic artery (lig. 
2). A second liver and gall bladder were located 
in the abdominal cavity. The blood supply of this 


liver was derived from its normal source. Thx 


livers were joined by an isthmus of liver tissue 


a 





‘ig. 1.—Postoperative x-ray illustrating the ten- 
sion pneumothorax, 
measuring 1 cm. in length 


(Fig. 3). Each gall 


bladder had a cystic duct. The common duct was 
formed at the lower margin of the abdominal liver. 
In addition, the sigmoid and rectum were situated 


in the right side of the body. 


COMMENT 

It has been possible to establish a diag- 
nosis of accessory liver and gall bladder in 
adults through histories, physical examina- 
tions, and adequate laboratory and roent- 


gen studies. In newborns roentgenologic ex- 
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The normal and accessory liver, showing 
pulmonary artery into the 


Fig. 2. 
the entrance of the 
accessory liver. 
aminations will not visualize anomalous liver 
or gall bladder because of the difficulty in 
satisiactorily preparing infants in this age 
group. Discovery is usually made at post- 
mortem examination. Most anomalies of the 
liver and gall bladder are without clinical 
significance. 

SUMMARY 

\ case of an unusual anomaly of the liver 
in which an accessory liver and gall bladder 
replaced the right lung is reported. 

While such an anomaly is rare, the diag- 
nosis is most difficult. Pneumoperitoneum 
cannot always be performed. In the presence 
of a diaphragmatic hernia, injection of air 
will collapse the lung. 

The diagnosis in newborns with diaphrag- 


matic hernia is established only at necropsy. 


-The normal and accessory livers. Probes 
are introduced into each gall bladder. 


Fig. 3. 
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EXTRAOSSEOUS ADAMANTINOMA 


To the Editor:—After publication of an article entitled “Extraosseous Adamantinoma,” in 
the March, 1955, issue of the A. M. A. ARCHIVES OF SURGERY, several requests for a review 
of the slides were received from interested readers throughout the country. After reviewing 


the slides it was apparent that the majority felt that the tumor was, indeed, an adamantinoma. 
However, there were some differences of opinion; those disagreeing with the diagnosis main- 
tained that the tumor was an atypical mixed tumor rather than an adamantinoma. It is of 
interest that there was unanimous agreement amongst the pathologists who read the original 


surgical sections. 


Nevertheless, because of the few differences of opinion expressed it would be well to publish 


this information in a succeeding issue. Thank you for your courtesy and cooperation. 
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Al Survey of P aces Electrolyte Changes in 
the Seriously Injured Wattle Casually 


A Study in Korea 
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and 

LIEUT. COL. CURTIS P. ARTZ (MC), U. S. Army 

With the Technical Assistance of JOEL C. MEIKRANTZ, 
Houston, Texas 


The explosion of a Jand mine which 
avulses a leg or the perforation of the leg 
by a shell fragment does not result in only 
a local wound. Although tissue destruction 
is primarily a local wound, the loss of blood 
and the absorption of bacterial toxins are, at 
least, two concomitant injuries which consti- 
tute a wound of the entire organism. Since 
hoth the leg and the entire organism are in- 
jured, it is not surprising that both respond 
to the injury in the fight for survival. This 
response to injury includes a response of 
every organ, every system, and, presumably, 
every cell in the body. 

The changes in plasma electrolyte concen- 
trations are not in themselves “dynamic”’ but 
are reflections of dynamic changes within 
the myriad of cells of the many organs, the 
chief of which is the wound. These changes 
are believed to represent, in part, the injury 
and resultant cell degeneration and, in part, 
the response to the injury and the changes 
in electrolyte concentrations by living cells. 

The magnitude of the total changes in 
sodium and potassium metabolism following 
massive injuries of combat soldiers has been 
demonstrated by balance studies.'| A 70-kg.- 
soldier with a gangrenous limb may have a 

l‘rom the Surgical Research Team in Korea of 
the Army Medical Service Graduate School, United 
States Army. 


net cumulative loss of 480 mEq. of potassium 
within the first few days after injury. Since 
the total plasma potassium constitutes only 
12 to 14 mky. and 
potassium only 60 to 70 mkq., a net loss of 


the total extracellular 


480 mléq. represents a shift of intracellular 
potassium of considerable magnitude. Simi- 
larly, casualties conserved as much as 970 
miltq. of sodium, the equivalent of over 6 


liters of normal saline. Plasma concentra- 


tions in these patients in the earlier study 
were determined only at 24-hour intervals 
but occasionally demonstrated striking fluc- 
tuations in the early postoperative period. 
The present study was undertaken to extend 
the survey of the magnitude of the changes 
in the immediate period after injury and re- 
suscitation. 

In the absence of intestinal obstruction, 
fistula, or renal failure, most of the serious 
complications of electrolyte imbalance in the 
found 
within the first 24 hours after injury. This 


combat casualty will probably be 
hypothesis has not heen proved, but it is 
during this period when most of the prob- 
lems of refractory shock are found, when 
most of the fatalities occur, and when the 
most rapid changes in electrolyte concentra- 
tions are found. The relationship between 
refractory shock and electrolyte changes has 
been strongly suggested by clinical experi- 
ence * but requires further study. 


MATERIALS AND METIIODS 


Twenty-five soldiers wounded in combat were 


selected for study on the basis of the magnitude of 
their injuries. Studies were begun at the time of 
admission to the forward Surgical Hospital and 
were continued until the patients were evacuated. 
An effort made to obtain blood 


was specimens 
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TasLe 1.—The Concentration (mEq/Liter) of Electrolytes in the Plasma (or 


Twenty-Five Severely Wounded Battle Casualties 


Serum) of 
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Wound 
Description 
Penetrating abdom- 
inal wound, massive 
mesenteric damage— 

15 pt. blood 


Multiple shell frag- 
ment wounds of face, 
neck, chest, and all 
extremities-—29 pt. 
blood 


Multiple shell frag- 
ment wounds of lung, 
diaphragm, liver, 
back, both arms 
Shell fragment 
wounds of abdomen, 
liver, hip, and right 
leg—-47 pt. blood 


Laceration of head, 
face, penetrating 
wounds of both 
thighs and right 
arm—S8 pt. blood 


Shell fragment 
wounds of cheek, 
chest, both arms, 
right leg, fracture 
of left tibia 


Penetrating wound 
of lett hip 


Shell fragment wounds 
of chest and eount- 
less small penetrating 
wounds of entire body 
14 pt. blood 
Shell fragment wound 
of abdomen, traumatic 
vmputation left leg, 
multiple penetrations 
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Penetrating wound 
of flank, abdomen, 
and diaphragm 
Traumatic amputa- 
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wounds of leg and 
arm—1l4 pt. blood 


Traumatic amputa- 
tion of foot, pene- 
trating wound of 
chest, compound 
fracture of left leg 
Penetrating wound 
of baek and abdo- 
nen 


Multiple fragment 
wounds of both legs, 
arm, fractures of 

left hand, right 
arm—s pt. blood 
Multiple wounds of 
shoulder, back, chest, 
liver—2 pt. blood 
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chest, diaphragm 10 
and spleen 27 
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74 
Multiple wounds of ll 
back (involving 18 
pelvis and rectum), 32 
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104 
128 

Small arms injury Preop. 
to abdomen, kidney, 3 


liver, colon—19 pt. 6 


blood. Post-traumatic 9 
renal insufficiency 12 
20 
Traumatie amputa- Preop. 
tion of both legs, OR 


multiple wounds of 0 
both arms 3 
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tion at right thigh, OR 
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14 pt. blood 9 
12 
33 
57 
81 
105 
129 
153 
Shell fragment Preop. 
wound of left 0 


shoulder, fragment 3 


lodging in myo- 6 
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PLASMA ELECTROLYTE CHANGES 
TABLE 2.—Average Plasma Sodium Levels from Twenty-Five Patients at Intervals from 
Admission to Six Days Postoperative 








0-12 12-24 

Adm. Hours Hours 1Day 2Days 3Days 4Days 5Days 6 Days 

and Post- Post- Post- Post- Post- Post- Post- Post- 

Preop. op. op. op. op. op. op. op. op. 

WRG /T, Wa (OVOTRBO) coc civicviccesccccccccccecss 141 141 133 129 129 125 131 131 133 

Number of observations............c.ccsceees 18 46 22 20 16 13 12 13 10 
Per cent of observations below 130 mEq/L.. O% 11% 45% 45% 44% 46% 25% 46% 20% 
before and after transfusion, immediately after was reproducible within a range of + 0.1 mEq/liter 


2 


operation, 3, 6, 9, 12, and 24 hours after operation, 
and daily thereafter. Deviation from the protocol 
was frequently unavoidable. 

Blood was drawn into a dry syringe (Patients 
No. 1-17) or a heparinized syringe (Patients No. 
18-25), centrifuged, the serum or plasma separated 
and immediately frozen in a sealed, hard glass test 
tube. Sodium and potassium analyses were per- 


in 15 controlled studies. Six healthy soldiers served 
as controls. 

Controls for the sodium and potassium studies con- 
sisted of 20 healthy soldiers. Freezing and storage, 
under the conditions of the experiment, did not 
affect the concentration. 


formed two to three weeks later. Magnesium RESULSS 
analyses were performed several months later after The control studies demonstrated an 
shipment of the frozen specimens to the department average sodium concentration of 143 


of biochemistry at the Army Medical Service 
Graduate School. 

For sodium and potassium analyses, samples were 
selected at random for analysis in groups of 25 or 
50, and arbitrary numbers, unassociated with date 
of admission, were assigned to each patient. All 
specimens were analyzed by flame photometry, 
with the use of an internal lithium standard tech- 
nique. A dilution of 1:200 with 250 ppm lithium 
was used for sodium determinations and a dilution 
of 1:25 with 50 ppm lithium for potassium. 

Magnesium analyses were performed on eight 


casualties by the Clayton Yellow method * which 
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140 to 155 


mEq/liter. The average plasma potassium 


mEq/liter, with a range of 


concentration was 4.5 mEq/liter, with a 
range of 4.3 to +.9 mEq/liter. The average 
magnesium concentration was 1.9 mEq/liter 
with a range of 1.4 to 2.4 mEq/liter. 

The results of the individual studies are 
summarized in Table 1. The most striking 
changes occurred during the first 24 hours. 


During this period a pattern although not 
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Fig. 1.—Depicting the rising curve of plasma potassium concentration on the day of injury. 
Note that the elevation is transient and would have been overlooked had the studies been made 
3 phe ’ ; . ; . ce e 

at 24-hour intervals onty. The plasma sodium concentration fell from 158 mEq/liter to 139 


mEgq/liter on the day of injury. 


The urinary output remained high throughout the period of study. 
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Fig. 2—As in Figure 1, the increasing potassium concentration in the plasma is noted on 


the day of injury. Within a period of 32 hours after operation, the plasma sodium concentration 


fell from 144 mEq/liter to 114 mEq/liter. 


always found appeared to evolve. This pat- 
tern consisted not only of the well-known 
fall in sodium concentration but also a defi- 
nite, transient rise in potassium concentra- 
tion. Magnesium concentration in the plasma 
did not appear to follow a predictable pat- 


tern but sometimes fell to rather low levels. 


Sodium concentrations fluctuated tremen- 
dously during the period of operation and 
transfusion. Occasionally transfusion was 
marked by a rise in the sodium concentra- 
tion but, as a generalization, the fall in con- 
centration was marked and progressive. Pa- 
tient No. 7 demonstrated a fall from 141 to 
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Fig. 3.—Within a period of six hours, the plasma potassium concentration increased by 50%. 
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Fig. 4—This patient with massive wounds 


DAYS POST OPERATION 


and requiring massive transfusions demonstrated 


an increase in plasma potassium concentration of almost 100% during the first 15 hours after 


the completion of operation. 


125 mlq/liter during the first 10 hours after 
operation and Patient No. 8 revealed a fall 
from 139 to 97 mEq/liter within the first 
four days of convalescence, although he had 
no unusual, apparent extrarenal loss. 

Table 2, demonstrating the average plasma 
indicates that the 


sodium concentration, 


maximal depression was reached on the third 
day after injury. 

The potassium concentration often dem- 
onstrated a striking rise during the first 24 
hours (Figs. 1 to 6), sometimes increasing 
by almost 100% (Patient No. 4). This pe- 


riod of maximal elevation did not coincide 


PLASMA Na ANDK IN THE BATTLE CASUALTY 












al weal Massive Destruction of Muscles 

\N 16076 a of Both Legs and Back 

> | Q 

& aN ; 

IS \ : 

biz Sodium — ' 

ZW 

Wy 150+5 

» sia eta a 

~ 

9 e 

NS 140+4 y, 

e / — Potassium 

~ 

ly ' 

= I5OT5 

= 

Y ' 

~ ! 

~ 

Q - 1 1 1 1 1 L 1 1 L n 1 wiell 
ails Adm Pre O 5 10 15 30 60 90 120 150 

Op HOURS POST OPERATIVE 


Fig. 5. 


sixth hour after injury. 


The plasma potassium concentration 


rose steadily from the time of admission to the 
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Fig. 6—This patient had less tissue destruction but was in profound hemorrhagic shock on 
admission. He was not studied intensively during the first 24 hours but thereafter demonstrated 
a marked and progressive rise in potassium and fall in sodium concentration. 





with the period of rapid transfusion and Tas_e 3.—Plasma Electrolyte Concentration in 
characteristically was associated with no si- (mEq/Liter) of Bank Blood Administered cc 
oe ; to Patients on Day of Injury 
multaneous potassium intake. eo eee ec ae 
———— p 
Bottle 
COM MENT Patient No. Na K Mg 
Tl eae: . ‘ hes ti No, 21 l 14s 17.6 1. 
lhe falling sodium concentration coincided 2 153 18.0 
: ° ° ° P 3 14s 18.0 1.78 
with a period of sodium retention by the ! 153 17.4 1.10 
: P i ; “yee 5 156 14.8 1.33 
kidneys ' and often coincided with a period 6 171 24.0 0.88 
. : . ar . . - 7 149 13.8 0.38 
in which the fluid infusion consisted of nor- 8 149 184 0.95 
° : re 9 146 23.8 
mal saline solution, blood (Table 3), or 10 153 183.8 
° ° : 11 1538 16.0 
dextran, each of which had a sodium con- 12 149 ld 
. ° ° 13 158 18.8 
centration approximating that normally vi 145 18:8 O75 
found in the plasma. Dilution by infusion Average 152 18.1 1.29 
was, therefore, not the explanation. The 
. $25 No. 24 1 M9 18.8 2.14 
third day postinjury marked not only the 2 7 18.0 1.28 
: ‘ e ; , ‘ 3 149 16.8 1.09 
maximal average depression in plasma { 158 15.6 1.33 
° ° d 141 14.0 1.22 
sodium concentration but also marked the 6 158 13.6 1.60 
. ° ° . § 151 13.6 1.22 
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bumin concentration." 10 ia 196 0-70 
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nol (dihydroxynorephedrine; Noradrena- 19 144 239 249 
line) therapy. His level remained elevated = a vines oy 
from 155 to 167 mEq/liter during six addi- 2 4 18.8 eee 
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tional hours of a slow, continuous arterenol 
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Fig. 7—-1, during the first few hours after injury, as post-traumatic renal insufficiency 
developed, the plasma potassium and sodium concentrations revealed marked inverse changes. 
B and C demonstrate the transient rise in potassium concentration in the absence of detectable 
renal failure. 


infusion. After discontinuing the drug, his dextran (in normal saline) during the first 
concentration dropped to 136 mléq/liter. three hours after the removal of a shell frag- 

Another sudden change was noted in ment from his myocardium. During the 
Patient No. 22, who received 1000 ce. of — three-hour period his plasma sodium concen- 
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Fig. 8—During the first few hours after operation, the plasma potassium concentration 
increased almost 100%. 
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Fig. 9—This patient with bilateral traumatic 
amputations of the legs, requiring massive trans- 
fusion, developed a subclinical degree of renal 
insufficiercy yet selectively excreted potassium and 
retained sodium, as indicated by the sharp fall in 
urinary Na/Ix ratio. His urinary output was never 
less than 1000 ml. per 24 hours and his urinary 
potassium concentration was maintained at 100-125 
meq/liter. 


tration fell from 141 to 109 mEq/liter. 
Within another three hours it returned to 
the original level. 


A. M. A. 


No interpretation of these marked changes 
can, as yet, be made. 

The rising potassium concentration often 
found during the first 24 hours after injury 
and operation coincided with the period of 
potassium diuresis.’ Only 2 of the 25 pa- 
tients studied (Patients No. 18 and 20) 
demonstrated clinically the complication of 
post-traumatic renal insufficiency. Patient 
No. 18 showed a rise in potassium concentra- 
tion from 3.8 to 5.7 mEq/liter within 20 
hours after operation (lig. 74) and Patient 
No. 20 from 3.8 to 6.6 ml¢q/liter within a 
period of 10 hours after operation (lig. 8). 
As has been clearly demonstrated, many 
critically injured soldiers, although they 
maintain their urinary output at a high level, 
revealed all stages of subclinical renal in- 
sufficiency.* Patients with such a subclinical 
renal failure, although their glomerular and 
tubular clearances remain low, selectively ex- 
crete potassium * (lig. 9). Their blood urea 
or nonprotein nitrogen continues to rise for 


* References 5 and 6. 
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Fig. 10.—In spite cf the potassium diuresis depicted in Figure 9, the patient developed a 
transient rise in his plasma potassium concentration. This elevation, however, did not parallel 


the rising BUN. concentration. 


to 
bo 


ARCHIVES OF SURGERY 


re 


PLASMA ELECTROLYTE CHANGES 


PLASMA Na AND K CONCENTRATION 








_-® Potassium 
Sodium 





Nor K 
160}-6 
“~ 
~ 
_ 5 
S ISOS a 
= f ‘ 
~ ‘ ‘\ 
af % 
% F ‘ 
ey 
S 140-4 
eS 
S 
2 
w 
Pa 130-3 
tS 
wn 
2 
Q 
120-2 
1 i L 
c | 
> § 
2 & 
ee 


DAYS POST INJURY 


Fig. 11.—This patient with a traumatic amputation of a foot and multiple soft tissue wounds 


was resuscitated with dextran, 2500 cc., and fresh type-specific blood (one to five hours of age), 


1500 cc. Nevertheless, the plasma potassium concentration rose over 50%, indicating that the bank 


blood, routinely used, was not necessarily the cause of the rising potassium concentration. 


several days, its curve not paralleling the 
transient rise in plasma potassium depicted 
in this study (lig. 10). Patient No. 8 (Tig. 
6), although his urinary output remained 
over a liter per day, demonstrated a more 
prolonged elevation in potassium concentra- 
tion, a curve more suggestive of renal insuff- 
ciency. 

The blood 


from 14 to 21 days of age. 


bank used in Norea ranged 


ge. The plasma po- 
tassium concentration of this blood was ele- 
vated (Table 3) at the time of infusion. 
Occasionally patients in profound circulatory 
collapse demonstrated a marked elevation 
in their plasma potassium concentration as 
hlood was pumped in through several portals, 
but this was not demonstrated in this survey. 

The elevations in the current study were 
found following the completion of operation 
and during the period when the plasma 
hemoglobin was being cleared from the cir- 
culation.S One patient who received only 
dextran and fresh type-specific blood (one to 
five hours of age) demonstrated a similar 


rise in potassium concentration | (Fig. 11). 


The infusion of potassium in the plasma 
of stored blood is therefore not the explana- 
tion for the increments in plasma potassium 
demonstrated in these casualties. A second- 
ary, in vivo breakdown of red blood cells, 
with the release of potassium, may contribute 
to the elevation, but a more tenable hypo- 
thesis is that the increment represents the 
release of intracellular potassium from the 
wounded tissues or from cells with altered 


permeability throughout the body. 


SUMMARY 


\ survey of the plasma sodium and potas- 
sium concentrations of 25 severely injured 
soldiers has been made, including intervals 
from admission to 10 days postoperative. 
The potassium concentration of the oliguric 
patient rises quite rapidly, the nonoliguric 
patient often demonstrating a transient and 
less marked elevation. The plasma sodium 
concentration falls after operation, reaching 
its lowest level about the third day. Plasma 
magnesium levels, studied in eight patients, 
revealed no definite pattern. 
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The principal measures which are available 
for the treatment of patients with essential 
hypertension at the present time are (1) 
diets, especially those low in sodium; (2) 
drugs having a general sedative effect or 
a specific hypotensive effect, and (3) sur- 
gery of the sympathetic nervous system with 
or without resection of adrenal tissue. The 
first operative attempt to influence hyper- 
tension by resection of the abdominal sympa- 
thetic system is accredited to Pieri in 1930. 
He performed a resection of the greater 
splanchnic nerve. Adson and Brown in 1934 
described intraspinal rhizotomy. A\dson and 
Peet in 1935 described the procedures that 
are generally known by their names. Thora- 
columbar sympathectomy was first performed 
by Smithwick, in 1938, and described by him 
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in 1940. Green first attempted total bilateral 
adrenalectomy and reported the results in 
one case in 1950." We recently have reported 
our experience with 126 patients subjected 
to combined sympathectomy-adrenalectomy.” 
The first patient in our group was subjected 
to adrenalectomy in 1950, 

Because there has been insufficient time to 
evaluate the long-term results following the 
use of many of the newer hypotensive drugs 
and the results of combined sympathectomy- 
adrenalectomy, thoracolumbar  sympatiiect- 
omy has been and probably still is the most 
widely used type of surgical therapy. The 
experience with thoracolumbar sympathect- 
omy extends over a period of some 16 years 
for Smithwick but for a considerably shorter 
period of time for most other investigators. 
Seven years ago it was not possible simply 
to review the literature, add up the figures, 
and decide what type of medical or surgical 
therapy was most effective in the treatment 
of patients with severe essential hypertension. 
This was true because most authors failed to 
define clearly the status of their patients’ 
condition before operation or before medical 
therapy and again to define clearly the status 
of their patients a number of years after 
treatment. Unfortunately, the same holds 
true today to a certain extent. 

Seven years ago we decided to subject 
a number of patients to thoracolumbar sym- 
pathectomy and to attempt to follow these 
patients closely for an average of five years. 
decide for our- 


this 


In this manner would 


the 


we 


selves relative merit of tvpe of 
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operation. At the present time 100 patients 
have been followed for from three to seven 
years, with an average postoperative follow- 
up of five years two months. Twenty-four 
of the patients of this group had unilateral 
adrenalectomy in addition to the thoraco- 
lumbar sympathectomy. Unilateral adrenal- 
ectomy was done in these patients with the 
thought that if they did not do well post- 
operatively they could be completely or nearly 
completely adrenalectomized in a subsequent 
one-stage rather than a two-stage operation. 
Since we have no evidence that patients 
with unilateral adrenalectomy and_ bilateral 
thoracolumbar sympathectomy differ in any 
respect from those who have had thoraco- 
lumbar sympathectomy alone, we have no 
hesitation to include the former in the group 
of patients being reported here. 

More detailed follow-up studies of the 76 
patients who did not have unilateral adrenal- 
ectomy are reported elsewhere.’ The present 
report includes all of the data of all of the 
patients selected for operation and not merely 
the patients who completed the two-stage 
sympathectomy. Six patients did not have 
the second-stage operation. Two of these 
patients had markedly lowered blood pres- 
sures and, therefore, were not subjected to 
the second operation. Two patients who 
were sent home after the first-stage operation 
died of cerebral vascular accidents before 
the intended readmission to the hospital. 
(ne patient died of uremia 29 days after 
the first-stage operation. The sixth patient 
refused to return, 

The patients were referred for surgery 
for the following reasons: (1) because they 
had severe forms of the disease, generally 
a diastolic blood pressure of more than 120 
mm. Ig; (2) because they did not do well 
on other types of therapy and_ principally 
because they showed evidence of progressive 
vascular damage, and (3) because their 
status indicated a very poor prognosis. Sur- 
gery was refused to patients with (1) any 
degree of azotemia, i. e, a B. U. N. of 
20 mg. or more per 100 cc. (with two 
exceptions ) ~(Z) a coronary occlusion within 
three months; (3) a cerebrovascular accident 
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within three months, and (4) permanent, 
marked cerebral damage. The patients were 
referred for surgery by the various members 
of the hypertension clinic of the Hospital of 
the University of Pennsylvania or were seen 
by a member of this clinic during the pre- 
operative evaluation. It was the opinion of 
the consultants that these patients would 
not do well on more conservative types of 
therapy. 


PREOPERATIVE EVALUATION OF PATIENTS 

The study of the patients included fundu- 
scopic examination, orthodiagram for heart 
size, electrocardiogram, blood urea nitrogen 
determination, phenolsulfonphthalein excre- 
tion, three routine urinalyses, complete blood 
count and phentolamine (Regitine) and/or 
peperoxan hydrochloride —( Benzodioxan) 
tests for pheochromocytoma. Almost all of 
the patients had amobarbital (Amytal) sodi- 
um tests, determinations of urine creatinine 
levels, and urea clearance studies. In addi- 
tion, a few of the patients had both pre- 
operative and postoperative cerebral blood 
flow determinations performed by Dr. Haf- 
kenschiel * and some of the more complicated 
renal function studies, such as renal blood 
flow and tubular and glomerular function 
determinations as performed by Drs. Clark, 
Barker, and Crosley." As our studies pro- 
gressed, it became progressively clearer that 
the 15-minute phenolsulfonphthalein excre- 
tion test, the blood urea nitrogen level, and 
at least three urinalyses were sufficient for 
the evaluation of renal function in these 
patients. 

PREOPERATIVE SYMPTOMS 

The most frequently encountered symp- 
toms are recorded in Table 1. Ileadache 
Was a symptom in SI patients, decreased 
vision in 38, dyspnea in 35, signs and symp- 
toms of decompensation in 24, and nausea 
and vomiting in 23. It is interesting to note 
that 19 of the patients had had strokes pre- 
operatively and there were 9 others who had 
had previous cerebral vascular accidents with 
residual neurological signs at the time of 


operation. 
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TABLE 1.—Preoperative Symptoms or Complications 
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TABLE 2.—Age of Patients by Decades 
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TABLE 3.—Cardiac Abnormalities 
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TABLE 4.—Retinopathy: 


Barker Classification 
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TABLE 6.—Serum Blood Urea Nitrogen Levels 


B.U.N., Patients, 

Mrr./100 Ce, No. 
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Table 2 shows the ages of the patients by 
decades. More than half, or 56, of the patients 
were between 40 and 50 years of age; 27 
were between the ages of 30 and 40. There 
were 4] 


The incidence of cardiac abnormalities as 


males and 59 females. 

judged by the electrocardiographic and fluo- 
roscopic examination is shown in Table 3. 
Of the patients 83% had evidences of left 
ventricular hypertrophy and 13% had evi- 
Fifty- 


three per cent had definite cardiac enlarge- 


dences of actual myocardial damage. 


ment, 

The incidence of eyeground changes ac- 
cording to the Keith-Wagner-Barker clas- 
sification is recorded in Table +. Twenty-five 
per cent of the patients had papilledema or 


TasLe 7.—Urea Clearance lalues 


© ol 
Average 
Normal 


Funetion Patients 


30-39 
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malignant hypertension. Thirty-six per cent 
had Grade III retinopathy. 

Tables 5, 6, and 7 show the phenol- 
sulfonphthalein excretion in 15 minutes, the 
blood urea nitrogen levels, and the average 
per cent normal urea clearances of the pa- 
tients. Fourteen patients had a PSI excre- 
tion of less than 15% in 15 minutes. Only 
two patients had a blood urea nitrogen level 
100 ce. 


of the patients had an urea clearance of less 


of more than 20 mg. per l-ourteen 
than 50% of average normal function. 

If it is possible to describe the average 
patient, one might describe him as follows: 
a man or woman between the ages of 40 
and 50 years with a chief complaint of head- 
ache, eyeground changes of III or IV 
W. B.), 


ular hypertrophy by electrocardiogram, ab- 


PSP execre- 


(Ix. with evidences of left ventric- 


normal cardiac enlargement, a 


tion of more than 25% in 15 minutes, a 


blood urea nitrogen of less than 20 mg. 
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60% /0 of 
possibly, the 


per 100 ce., a urea clearance of 


average normal function, and, 
symptoms of decreased vision and dyspnea. 
With use of the 


grouping patients into five groups accord- 


Smithwick method = of 


ing to the severity of their disease," 2% were 
in Smithwick Group 1; 26% in Group 2; 
21% in Group 3; 24% in Group 4; and 
27% in Group 5. The patients with the 


Group 5 classification, of course, have the 


severest form of the disease. The patients 
of the 


requirements for classification in Group 4 


classified as Group 5 patients met all 
except that they had a resting diastolic pres- 
140 mm. Hg or 


Smithwick 


sure of more. The average 


grouping of these 


patients was 
equivalent to 3.5. 





ig. 1. 
in the 
and the break of the table are centered 3 in. 
the lowest portion of the costal margin. The 


Patient is placed on the operating table 
lateral decubitus position. The kidney rest 
above 
white 
arrow costal 
margin. 


indicates the lowest edge of the 


OPERATION 
With the exception of the first six patients 
operated upon, all of these patients were 
operated upon through a subcostal incision 
without the removal of the 12th 


rib. The patients were placed on the operat- 


any part of 


ing table 
that the 


in the lateral decubitus position so 
and the break in the 


table were 3 in 


kidney rest 


operating cephalad to the 
lowest point of the costal margin. This posi- 
tion was maintained with the aid of pillows 


(Fig. 1). A 


two 


and adhesive straps lighted 


retractor carrying ordinary flashlight 


bulbs was designed by one of us to facilitate 


the retropleural dissection within the  tho- 
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Fig. 3. 
sive, is 
nerves, 
diaphragm. 


, inclu- 


T6 to L3 
removed together with the three splanchnic 
The shaded area represents the level of the 


The thoracic chain from 
The celiac ganglion is not removed. 


racic cage (lig. 2). An attempt, which was 


usually successful, was made to remove the 


third lumbar ganglion and the ganglionated 


sympathetic chain up to and including the 
thoracic 


ganglion giving rise to the highest 


demonstrable origin of the greater splanchnic 
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Vig. 2.—Ketractor used for holding the parietal 


pleura and lung anteriorly and laterally during 
removal of the thoracic portion of the sympathetic 
chain. The bulbs are standard, flash- 
light bulbs. 


large-sized 
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nerve (Fig. 3). The three splanchnic nerves 
were completely excised. The celiac ganglion 
was not removed, The origin of the greater 
splanchnic nerve was usually at the level of 
the fifth or sixth thoracic ganglion, although 
in a very occasional patient it was found to 
be as high as the third thoracic ganglion or 
as low as the eighth thoracic ganglion. The 
second-stage operation was usually done 
10 to 12 days after the first operation. .\ 
few patients were operated on at the end of 
the first postoperative week. .\s previously 
mentioned, two patients who had been dis- 
charged from the hospital after the first- 
stage operation died before the intended 
readmission for the second stage. For this 
reason we have been reluctant to let patients 
go home between operations unless they have 
had a serious postoperative complication. We 
realize that there is some disadvantage to 
subjecting a patient to two major operations 


within a period of 10 to 12 days. 


RESULTS 

The operative mortality was 1% (2 deaths 
in 194 operations), and the patient mortality 
was 2% (2 deaths in 100 patients). One 
death resulted from our failure to detect a 
large quantity of pleural fluid on the side 
previously operated on, in spite of the fact 
that a obtained 48 


hours before operation. \When the chest was 
] 


chest x-ray had been 
opened for the second-stage operation, severe 
anoxia and cardiac arrest requiring cardiac 
massage developed. The patient died in the 
hospital 39 days after the second operation 
of the effects of anoxic decerebration. 

our patients who had a very poor re- 
sponse were subjected to bilateral adrenal- 
ectomy on an average of 40 months after the 
original thoracolumbar sympathectomy. One 
of these patients is dead, and the remaining 
three have shown improvement. 

Kidney biopsies were obtained in 55 
patients. fourteen showed evidences of renal 
arteriosclerosis. Forty-one showed histolog 
ically normal kidneys. The finding of normal 


histology of the kidney in approximately 


three-fourths of the patients whose diastolic 
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He 


pressures average mm. Hg preopera- 
tively lends support to the general trend of 
thought that the renal damage is a late and 
a secondary manifestation of the disease. 
The average blood pressure of all of the 


patients operated upon was 226/138 mm. Hg. 
[t should be pointed out that the blood pres- 
sure values used in these patients preopera- 
tively represents an average value of the 
sitting pressures taken in the doctors’ offices 
or upon admission to the hospital. These 
pressures were used because it was realized 
that 


values would be obtained by family doctors 


most of 


the follow-up blood pressure 


in their offices or by doctors in a follow-up 
outpatient clinic. 

Improvement in symptoms following thora- 
columbar sympathectomy is well recognized. 
No attempt is made in this preliminary 
report to analyze the incidence of improve- 
ment or worsening of symptoms postopera- 
tively except in the following general terms. 
Almost without exception, headache, regard- 
less of its severity, was relieved. The symp- 
toms of visual disturbances, decompensation, 
nausea, vomiting, and dyspnea were relieved 
in a high percentage of the patients. Dyspnea 
was often increased temporarily in those 
patients who had symptoms of postural hypo- 
tension postoperatively. Usually when such 
symptoms were present, they disappeared 
within four months after operation. 

Since one of the purposes of this presenta- 
tion is to give the three- to seven-year follow- 
up results in terms of survival and in terms 
of the patients’ opinion of the results of their 
operation, no attempt has been made to clas- 
sify the follow-up results in terms of blood 
pressure levels, electrocardiographic changes, 
changes in heart size, and changes in occular 
fundi, and in regard to postoperative comphi- 
cations and postoperative sequelae. [lowever, 
a detailed analysis of the latter items as 
determined by Dr. Alfred Sellers forms the 
basis of a separate report of the 76 patients 
of the total group of 100 who were not sub 
jected to unilateral adrenalectomy.’ 

Ikach of the surviving patients was asked 
to indicate on a questionnaire their present 
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general condition, their ability to work, and 
whetner or not they were receiving diet or 
drug therapy. Of the living patients, 85% 
indicated that they were improved, 10% 
indicated that they were unimproved, and 
5% indicated that they were worse. Kighty- 
nine per cent were able to work, and 11% 
were unable to work at the present time. 
ighty-nine per cent of the patients were 
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rates reported by Smithwick in 1949." The 
survival rates of our patients over an average 
of five years were as follows: Group 1 pa- 
tients—100% ; Group 2—85% ; Group 3— 
86% ; Group 4+—63%, and Group 5—45%. 
The data of the 1949 report by Smithwick 
are used rather than more recent reports by 
him because since 1949 he has not included 


Group 5 as a group separate from Group 4. 


Survival Rates Includin 
Operative Mortality in Group I ,II, Ill, Patients 
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not receiving any dietary therapy, and 11% 
were presumably receiving either reducing 
diets or low sodium diets. Thirty-one per 
cent of the patients indicated that they were 
receiving drug therapy at the present time. 
Approximately three quarters of those pa- 
tients were receiving drug therapy in_ the 
form of phenobarbital or similar sedatives ; 
the remainder were on antihypertensive 
drugs. 

igures 4+ and 5 show the survival rates 
of the patients as compared with the survival 
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Smithwick * has shown that the life expect- 
ancy of patients subjected to thoracolumbar 
sympathectomy is greater than the life ex- 
pectancy of patients not treated surgically. In 
each of the five groups our survival rates 
are slightly to moderately better than those 


reported by Smithwick. 


COMMENT 
The operative procedure used for the 
patients reported here was. slightly more 
extensive than the procedure described by 


THORACOLUMBAR SYMPATHECTOMY 


Smithwick. It is not possible to state 


whether or not the better survival rates 
observed in our patients (Figs. 4 and 5) 
were due to the more extensive resection. 
The data reported here would indicate that 
Group + and 5 patients as well as Group 1, 
2, and 3 patients are suitable candidates for 
operation because the average five-year sur- 
vival rate of Group 4 and 5 patients is more 
than 50%. This is considerably better than 


the five-year survival rate for Group 4 and 5 


three to seven years postoperatively with an 
average follow-up of five years two months. 

The preoperative status of the patients is 
recorded in regard to symptoms, retinopathy, 
cardiac abnormalities, phenolsulfonphthalein 
excretion, serum blood urea nitrogen levels, 
average normal urea clearances, and Smith- 
wick grouping. 

Of the living patients, 89% are able to 
work, and 85% consider themselves to be 


improved, 
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patients not treated surgically.* It is certainly 
unfortunate that more data regarding the 
rates of 


survival nonsurgically 


the 


long-term 
treated patients are not available in 
literature. 
SUMMARY 
ne hundred patients with advanced essen- 
tial hypertension were subjected to thora- 


columbar sympathectomy and followed from 


The average five-year survival rates were 
-100% : 


SO% ; Group 4 


the following: Group 1 patients 


> 


Group 2—85% ; Group 3 


63%, and Group 5—45%. 


The survival rates of the group 4+ and 5 
patients indicate that surgery is indicated 
for those patients as well as for patients 


? 


of Groups 1, 2, and 3. 
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Since September, 1951, when the Com- 
mittee for the Study of Delay in the Diagnosis 
of Breast Cancer in Philadelphia County 
started functioning, | have, as its chairman, 
presumed to have a special interest in early 
diagnosis of this most frequent of cancers. 
At the same time, it has been brought to my 
attention that on occasion physicians have 
tended to jump the gun, so to speak, and 
resort to radical measures without adequate 
biopsy. In spite of our zeal in encouraging 
early diagnosis, surely unnecessary surgery 
of any kind is to be avoided. Most of us 
completely distrust the confident diagnosti- 
cian who can accurately diagnose a breast 
mass without biopsy, depending upon history 
and physical examination alone, and we look 
somewhat askance at the surgeon who can 
always distinguish between the benign and 
the malignant by gross examination of the 
biopsy specimen. | would prefer the physi- 
cian who is willing to evaluate each adjunct 
to diagnosis for what it is worth, resorting 
to biopsy if he can justify the presence of a 
dominant lesion, and resorting to radical 
surgery only after proving, by microscopy, 
that it is necessary. 

The question of the relationship between 
benign breast disease and cancer is an oft 


Most 


discussed and controversial subject. 
Submitted for publication March 1, 1955. 
Read by Dr. Rosemond as the Annual Oration, 


1954. 


Philadelphia Academy of Surgery, Dec. 6, 


easure 


authorities agree that cancer incidence is 
higher in women who have preexisting be- 
nign breast disease. .\ccording to Warren,* 
it is four and one-half times as great as in 
the so-called normal female population ; ac- 
cording to Clagett,7 five times as great, and 
in Lewison’s series," two and_ three-fifths 
to three and three-fifths times as great. Most 
others agree that the incidence is influenced 
upward, but figures vary. Frantz and col- 
investigated the so-called “normal 


956 


leagues * 


breasts” in a series of routine autopsy 


cases and found definite microscopic evi- 


dence of chronic cystic disease in 53%. 


Such data as these tend toward confusion 
and bring us sharply back to the realization 
that there is really no completely safe for- 
mula which will avoid the necessity for 
individual clinical evaluation of the patient 
with a lump or lumps in the breast. The 
patients with lumps or lumpiness may even 
be in the majority, and the necessity for 
choosing a “dominant” lump or lumps is a 
practical fact, unless, and heaven forbid, we 
wish to take the attitude of the complete 
pessimist and do careful bilateral mastectomy 
on every female child at or before 15 vears 
of age, when breast cancer is so rare as to be 
worthy of a case report. 
1954, the 


Study of Delay in the 


In June, Committee for the 
Diagnosis of Breast 
Cancer in Philadelphia County held a special 
meeting for the purpose of recording its 
collective opinion concerning certain diag- 
nostic and therapeutic methods. On most 
subjects, this committee, which lists among 
its members representatives of various insti- 
Philadelphia, 


tutions throughout were in 


———E 
Reference 11, cited by Lewison.* 


+ Reference 1, cited by Lewison.* 








agreement. However, on the question of 
aspiration of breast cysts, the vote was six 
against, three in favor, and three abstaining. 
| have taken it upon myself to prepare a 
minority report, so to speak, since I am in 
favor of this procedure if it is carefully used 
by a surgeon capable of carrying out any 
further treatment necessary. I must admit 
that | was surprised to find two others in 
this group who believed that this method was 
worthy of consideration, 

A few Philadelphians have had the audac- 
ity to mention it in print. lor example, in 
1946, Dr. Roscoe W. Teahan,'’ in a paper 
read before the Section on Surgery of the 
Medical Society of the State of Pennsylvania 
entitled, “The Management of Breast Tu- 
mor, stated that 
a cyst frequently presents itself as a single lump. 

No harm is done by attempting to aspirate it 
with a relatively small needle. If clear fluid is 
obtained and the cyst collapses, nothing more need 
be done. However, if the fluid is brownish, bloody, 
or if an area of induration persists, removal of the 
area for microscopic examination is advisable. 
Drs. Fitts and Donald? stated in a paper 
which appeared in Surgery during 1949, 
entitled “Diagnosis of Lesions of the Breast,” 
The proper treatment of simple cysts of the breasts 
is controversial, Early in the study we usually ad- 
vised operation when the diagnosis of cyst was made. 
We later introduced the policy of attempting 
aspiration of lumps which were thought to be cysts. 
We found that breast cysts large enough for aspira- 
tion were rubbery in consistency and smooth in 
outline. Several were tender. When a_ previous 
operation had shown cystic disease, we felt reas- 
sured in resorting to aspiration instead of explora- 
tory operation, In 22 instances, the dominant 
lump was collapsed by the aspiration of clear fluid. 

Although opposition is militant and sin- 
cere, many others throughout the country 
have rallied to the support of the careful use 
of aspiration, Geschickter ! has called it a 
“most valuable procedure for confirming 
cystic disease.” Saphir" has stated that 
“aspiration of the contents of cysts is often 
done, principally for diagnosis. Clear fluid 
indicates a harmless cyst, but bloody fluid 
should raise suspicion of papilloma.” Saltz- 
stein and Pollack * stated, “We consider that 
aspiration of a simple cyst is a safe proce- 
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dure, provided the patients are carefully 
selected and both physician and patient are 
prepared for excision of any residual local- 
ized or indurated mass that does not subside 
after a few weeks.” 

Many people have voiced opposition to 
aspiration, usually for reasons similar to 
those of Ross,* who stated, “There may be 
a small cancer present in addition to a larger 
area of cystic mastitis.” 

There is general agreement among those 
interested in the problem that epithelial 
hyperplasia is the dangerous factor con- 
cerned in the so-called premalignant. states. 
Dr. J. Harvey Johnston Jr..° in an excellent 
paper presented before the Southern Surgical 
Association on Dec. 8, 1953, stressed a point 
which seems extremely significant to me : 
Pathologically, it is not illogical to treat the larger 
cysts by simple aspiration. It seems unsound rea- 
soning to insist upon removal of larger cysts .in 
which there is usually no hyperplasia whatsoever, 
when one leaves innumerable cysts, often showing 
epithelial hyperplasia, with much greater malignant 
potential. 

It is certainly true that the larger the cyst 
the less tendency there is toward epithelial 
proliferation. 

This would lead one to question the logic 
of considering the macrocyst, which can be 
made to disappear completely and perma- 
nently in so simple a manner, as a dominant 
lesion. Would it not be more sensible to 
remove this benign lesion by aspiration so 
that the really dominant lesion can be better 
palpated ? 

In his discussion of Dr. Johnston's paper, 
Dr. J. M. T. Finney Jr.,7 after stating that 
he had found an unsuspected carcinoma in 
the specimen near a resected cyst, said: 

I am afraid I will have to disagree with the uni- 
versal use of cystic puncture as a diagnostic pro- 
cedure, because it tells us nothing about the inter- 
stitial area around or between the cysts, and in the 
really early case of carcinoma, the focus might be 
too small to be recognized by palpation, even after 
complete evacuation of the cyst or cysts. 

Many others have talked about missing can- 
cer in the wall of the cyst. 


¥ In discussion of Johnston ad 
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In answer to this, it would seem to me 
that Dr. Finney was merely fortunate to 
find a carcinoma situated near enough to a 
benign cyst to be included in the resected 
specimen. 150 cases, the 


two cysts which were carcinomatous quickly 


In our series of 


refilled and the two other carcinomas which 
developed were hardly near enough to have 
been included in the resection of the cyst and 
were not present at the time the cysts were 
aspirated. Dr. Murray Copeland,t among 
others, believes that “it is better to excise 
a single cyst of the breast and get a base line 
on the pathology; follow the patient care- 
fully and, if other cysts develop, aspirate 
them with some feeling of security.” If one 
is willing to accept the fact that the carcinoma 
potential is greater in the presence of cystic 
(disease, this seems to be odd reasoning. | 
can see no more reason to presume that sub- 
sequent cysts are any safer than the original 
and would feel much safer if T could elimi- 
nate completely both the original and those 
to follow by either aspiration or excision. 

A factor of real significance is the psychic 
relief afforded the patient when the mass 
disappears so promptly. Successful aspira- 
tion should be followed by the explanation 
that follow-up is necessary and why it is 
necessary. | am convinced that patients so 
treated tend to be prompter in revealing sub- 
sequent masses, since their fear of the results 
of such a revelation is greatly modified. 

\nother factor which must be considered 
in this practical world is the expense to the 
patient. In one patient in our series aspira- 
tion was done 14 different times in 14 differ- 
ent places over a period of 14 years. 


still 


She 


has unniutilated breasts, and the cost 


of her treatment has been negligible. As a 
semiprivate patient admitted each time for 
excision biopsy, her hospital bills alone 


would have 
$1400.00. 


would have added materially to this amount. 


amounted to approximately 


Loss of time and. surgical bills 


We have used aspiration biopsy only in 
cases of inoperable advanced carcinoma pre- 


ceding x-ray or hormonal therapy, and this 


LL 


E In discussion of Johnston.* 


subject does not come within the scope of 
this report. 

The data presented here were obtained 
from the office records of Drs. Burnett, Cas- 
well, and me. It includes cases seen primarily 
because of breast masses and does not include 
those cases aspirated during the course of 
treatment or follow-up for other conditions ; 
nor does it include patients who have been 
seen in consultation in the hospital. 
incidence 


that the carcinoma 


reported here is somewhat high, since such 


[ suspect 


cases are more to be remembered than the 
easily handled macrocyst. 


Indication for aspiration: Breast mass 1 cm. or 
more in diameter, not obviously malignant. 

Technique: The skin is prepared. A skin wheal 
is made over the mass, with use of a 27-gauge needle. 
\ 20- or 


fluid is withdrawn. The area is again palpated. 


22-gauge needle is then inserted, and all 


If the mass completely disappears, the patient is 
instructed in asked to 


examine her breasts daily until she returns to the 


self-examination and is 
office in two weeks and to report any return of the 
mass before that time. Without the patient's knowl- 
edge, a hospital bed reservation is made for a date 


immediately following the two weeks’ check-up 


examination. 
If the 


examination in two weeks, the 


breasts are normal at the time of the 
patient is asked to 
return in six weeks, and if they are again normal 
she is requested to return in three to six months; 
in the meantime, she is given an American Cancer 


Society pamphlet on breast self-examination and 


asked to examine herself each month. 


Precautions: 1, If the mass has not completely 
disappeared foliowing aspiration, it should be ex- 


cised promptly for biopsy. 


2. Bloody fluid is an indication for immediate 
biopsy. 

3. If the mass recurs promptly, it should be 
excised. 


4. Breast 


patient are essential. 


self-examination instructions to the 


5. The necessity of and reasons for adequate 
and careful follow-up should be emphasized to each 
patient. 

6. Aspiration should be done only by a surgeon 
who is equipped to carry out any necessary treat- 
ment and who is aware of the necessity tor prompt 


diagnosis and treatment of breast cancer. 
The present study concerns 150 women 
who presented themselves as private patients 
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with the chief complaint of a breast lump or 
lumps, who were treated primarily by aspira- 
tion and fluid obtained. Patients who had 
obvious signs suggesting carcinoma or those 
in whom aspiration was unsuccessful were 
adjudged to have a solid tumor and were 
promptly admitted to the hospital for open 
biopsy. When fluid was obtained, the patient 
was evaluated as previously stated and sur- 
gery was reserved for those who failed to 
satisfy the rigid requirements listed under 
precautions. 


Age 

Patients ef. 
RURNINIEE acl cnc icnsninre se aceue aarealaw ain cisterns 15 
PN ME 6c denccivcers pes eoure dk csanees 39 
Saori oe rinkhcaiuuistsasaon msmnk vane ean 64 
RII Ths Sache backasnepsacsee es 23 


The youngest patient was 15 years of age, 
and the oldest was 64 years of age. The pa- 
tients in this group average 39 years of age. 
This average is approximately 10 years 
younger than the average age of the last 1000 
consecutive breast cancer cases treated at 
Temple University Hospital. But there were 
only four patients under 23 years of age, 
which age happened to represent the youngest 
in the group of 1000, and only one, aged 15, 
was under 20, an age which almost, but not 
quite, eliminates the possibility of cancer of 
the breast. Most of our breast cancers have 
been in the decades 40 to 50 and 50 to 60. 
Most of the breast cysts were in the decades 
30 to 40 and 40 to 50 and become less likely 
after menopause. 

Cases, 
Number of Dominant Masses Present No. 


SO FN <6 25.56 bea sueioneheriehowne reser as 127 
WO DO GI iis sive sine eieicscpesorsassnaxce’s 


NG nice redscivernasasenacisecchenes 150 
The presenting chief complaint in every 
case Was the presence of a mass or masses. 
In the great majority (127) only one mass 
Was present, and in some (23) two to five 


distinct masses were found. 


Mass First Noticed by Cases, No. 
RIN isis ew ertenesaxwnasmcleaias 


Physician 


126 (81%) 
PONT rene rerio 14 ( 9%) 
6) rer rete 10 ( 7%) 
plo Eee NCE yar re 150 
The majority of the masses (126, or 84%) 
were noted by the patient first. A few (14, 
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or 9% ) were found by a physician on routine 
physical examination, and in some instances 
(10, or 7%), no record was noted on the 
chart as to who first discovered the mass. 


Symptoms Cases, No. 
44 (29.3%) 
PR I worse bk backs eueeceaes 106 (70.7%) 


MAGNE Criaeivatunbucnnseennee 150 
Pain or tenderness precipitated breast 
examination in 44 patients, 29.3%, and the 
mass was asymptomatic in 106, or 70.7%, 
of the patients. 


Capacity of Cysts Ce. 
SE Vickins peimunepesevesenumamensanes <I 
MEE rar tcicurcsuicn nnd warcaa eae metitns ae 125 


Because | suspect that measurements men- 
tioned are often inaccurate, | have designated 
the size of the cyst in terms of the amount 
of fluid it contained. There was a wide 
variance in this figure, although most cysts 
contained from 3 to 12 cc. of fluid. There 
Was some variation in color of the fluid, but 
it was always thin and was usually slightly 
turbid and greenish-brown. The large cyst 
is definitely more suitable for aspiration. 

Breast Difficulty Before First Visit 


UME aap uve sistas manne nenas 
ME Kiciavavecstere ctneuececeucee 


Cases, No. 
108 (72%) 
27 (18%) 
15 (10%) 


PIG VETARAUee Pema ee aces 150 


In 108 cases, the patient reported no pre- 
vious breast difficulties when first seen; 27 
had had previous minor breast problems such 
as previous fibroadenomata or known fibro- 
cystic disease. None in this group had had 
previous carcinoma in the opposite breast, 
although we have, on occasion, aspirated a 
mass in the remaining breast of such a pa- 
tient and believe that aspiration is indicated 
under such circumstances, with the same 
criteria as in persons without previous breast 
disease of any kind. 

Follow-Up 


No further breast trouble.... 


75 cases (50%) 
Average time followed....... 58 mo. 

Careful follow-up is essential to the safety 
of this method. With few exceptions, the 
follow-up should be conducted personally by 
the surgeon who performed the aspiration so 


that minute variations will be quickly obvi- 
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ous. If aspiration has resulted in complete 
elimination of the mass, the follow-up inter- 
vals should be two weeks, six weeks, three 
months, and six months after aspiration. It 
is my firm belief that carcinoma in the wall 
of a cyst will produce recurrence within two 
weeks in almost every instance. I suspect 
that the chief value of the remainder of the 
follow-up sessions is to impress upon the 
patient the continued necessity for reasonable 
vigilance should another mass or masses ap- 
pear. Also, the habit of breast self-examina- 
tion can be encouraged and a reasonable, 
sensible attitude toward breast self-observa- 
tion on the part of the patient can be estab- 
lished during follow-up sessions. 

Half our patients have had no further 
breast disease over a follow-up period aver- 
aging 58 months. 

Follow-Up 

Returned for reaspiration.... 61 patients (40.6%) 

Average time followed........ 64 mo. 

Approximately 40% have had evidence of 
subsequent benign breast disease, requiring 
reaspiration and, in some instances, surgery. 

Follow-Up 

Not followed to this date...... 10 patients (6.7%) 

Average time followed......... 22 mo. 

A few were lost to follow-up after a rela- 
tively short period of time (average, 22 


months) but were normal when last seen. 
Surgery Following Aspiration Cases, No. 

113 (75.3%) 
33 (22.0%) 
2 (1.8%) 


2 ( 1.3%) 


None needed 


Excision biopsy 


Radical mastectomy, initially... 
Radical mastectomy, later 


URED dvacevccvevcccacsescaus 150 


Qf the 150 patients aspirated primarily 
and in some cases reaspirated subsequently, 
113 (75.3%) have not as yet required sur- 
gery ; 33 (22%) have been operated on and 
fibrocystic disease has been proved by biopsy, 
and 4+ have had radical mastectomy for 


carcinoma. 


Cases 
Carcinoma Present at Time of Aspiration No 
No nodes and well after 1%2 yr...seseeeee 1 
No nodes and well after 34 yr......eeeee 1 

WGA knics cictcctecccudguncsens cosce «683 ORS) 


In two instances, the carcinoma was obvi- 
ously present at the time of aspiration. One 


patient was rigidly followed, and the rapid 
recurrence of the cyst precipitated biopsy 
and radical surgery in approximately two 
weeks after aspiration. She is well one and 
a half years later. 

The other patient is a horrible example as 
far as follow-up is concerned, but she is also 
well three and one-half years later, chiefly be- 
cause of the relatively low-grade nature of 
the malignancy. She was told to examine 
her own breasts and report any abnormality 
to us or to her family physician. The mass 
returned promptly and was noted by the 
patient, but, because of the indefinite instruc- 
tions, she did not report it for more than 
three months. Fortunately, by chance, the 
lesion was still well localized. This case 
emphasizes the need for more careful post- 
aspiration follow-up. 

Dr. Augustus Peale, of the Temple Uni- 
versity Department of Pathology, who read 
these slides, was asked to comment about this 
type of lesion. His comment is as follows: 


The two cases in this series would seem to fall into 
the category of intracystic carcinoma. One case 
shows a cyst lined by a solid cellular sheet of tumor 
tissue; some of the cells infiltrate the wall and the 
surrounding tissue as solid islands or cords (Fig. 
1). The second case shows the wall of a cyst, 
whose lining epithelium is completely lost and is 
replaced for the most part by a thin layer of in- 
flammatory cells. Within the wall there are solid 
nests of neoplastic epithelial cells and in one or two 
tiny areas these cells are present on the lining sur- 
face. Whether the latter represents the origin of 
the tumor or represents invasion from a surround- 
ing lesion is a debatable issue (Fig. 2). 

Intracystic carcinoma of the breast is a rare 
lesion. Actually this is a gross rather than a micro- 
scopic entity. The intracystic portion of the tumor 
in the majority of cases is papillary, although on 
occasion it may be solid. In rare instances the carci- 
noma may be confined to the wall of the cyst. 
Stewart points out that “it is distinctly infrequent 
to see an unequivocal anatomic example of this type 
of mammary carcinoma.” The explanation for the 
rarity of this lesion is quite simple. The majority 
of breast cysts tend to lose their lining cells as they 
enlarge and in those in which a lining epithelium is 
retained, it appears as an indistinct layer of flattened 
cells. Rarely is there papillary proliferation and 
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rarely too are atypical changes noted. True intra- 
cystic papillomas are also unusual. 

Cases, 
No. 
Opposite breast, 9 mo. later.............. 1 

Same breast, another location, 7 mo. later 1 


Carcinoma Developed Later 


BU wipiginioas esc o ke toms acne nest bene 2 (1.8%) 

‘Two patients developed carcinoma subse- 
quently. One, in the opposite breast, was 
picked up very early because of insistence 
on routine follow-up. This patient did not 
have nodes involved and is well 18 months 
after radical mastectomy, 

The other one was also picked up on 
routine follow-up. .\spiration was unsuc- 
cessful; the patient refused biopsy but within 
two weeks applied to another surgeon, who 
did the indicated biopsy and radical mastec- 
She has 


been lost to follow-up since 19 months after 


tomy. That was nine years ago. 


operation, at which time there was no evi- 
dence of recurrence. 

It would seem that breast aspiration need 
not delay appreciably the diagnosis of breast 
cancer, By rigidly observing simple pre- 
cautions, human errors in diagnosis tend to 


lig. 1.—Intracystic carcinoma—first case. 
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Intracystic carcinoma—second case. 


Fig. 2. 


be minimized and the truly dominant. solid 
lump or the traitorous cystic lump which 
the 


Rigid 


recurs can be easily separated from 
usually inconsequential simple cyst. 
follow-up by the “aspirator” in’ this case 
instead of the operator, such as one should 
employ after excision biopsy, should be 
emphasized. The uncooperative patient will 
present an occasional problem, but lack of 
Delay 


will surely result if this method is used 


cooperation can defeat any method. 


indiscriminately by the physician who is un- 
able to proceed with biopsy and_ radical 
mastectomy, and its use by nonsurgeons 
should be discouraged. 

As is generally true, this method is no 


better than the physician using it. 


SUM MARY 

This analysis includes 150 private patients 
treated by aspiration of fluid from a breast 
cyst or cysts. 

Of these, 140 have been followed for an 
average of approximately five years. Seventy- 
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five have remained free of subsequent breast 
disease. 

Two patients apparently had cancer in the 
wall of the cyst when first seen. Neither of 
these had axillary metastases when operated 
upon, and both are living and well three and 
a half and one and a half years after radical 
mastectomy, respectively, although one opera- 
tion was delayed almost four months because 
of failure to reexamine promptly. 

Two other patients developed cancer of 
the breast subsequently, one in another site 
in the same breast, about seven months after 
aspiration, and the second in the opposite 
breast, nine months after aspiration. 

It would seem that breast aspiration prop- 
erly explained to the patient tends merely 
to obviate her fear by demonstrating that 
some masses can be treated without surgery, 
rather than give her a false feeling of security, 
and therefore tends to promote early diag- 
nosis of potential subsequent breast cancer. 

Breast aspiration separates cystic from 
solid masses, thereby emphasizing the true 
dominant mass. 

Aspiration of cysts diminishes psychic and 
financial trauma and should not delay diag- 
nosis of breast cancer. 

In conclusion, | cannot emphasize too 
strongly the fact that cyst aspiration is safe 


only in the hands of a competent surgeon 





who will constantly consider every breast 


lump as a potential carcinoma. 
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The incidence of developmental anomalies 
of the alimentary tract which extend into the 
thorax has been small. In a detailed survey 
of the literature,* eight of these complicated 
abnormalities have been found, the first of 
which was reported in 1950 by Gross, Neu- 
hauser, and Longino.® This report adds an- 
other case which is significant because the 
duplication crossed the mediastinum to in- 
volve both chest cavities. Such a situation 
has been encountered only once before in 
surgical writings, and that by Gross.° 


REPORT OF A CASE 


A one-year-old boy was admitted to the North 
Shore Hospital, Manhasset, N. Y., on March 20, 
1954, with a diagnosis of bronchopneumonia of the 
right lung. He had a week’s history of high fever 
and frequent bouts of vomiting. Physical examina- 
tion showed marked toxicity and temperature of 
104 F, with dyspnea, cyanosis, and rales over the 
right lower lung field. Positive laboratory findings 
included a hemoglobin of 10.6 gm.; red blood count 
of 3,200,000 cells, and stool strongly positive for 
occult blood. 

In his past history the child had been well until 
the age of 6 months, when, after a series of fre- 
quent colds, he was admitted to another hospital 
for right pneumonia associated with profuse vomit- 
ing. With findings on chest roentgenograms similar 
to those to be described later, right thoracotomy and 
laparotomy were attempted on Sept. 15, 1953. A 
large extrapleural gas-containing mass was found 
«egg 

Submitted for publication April 12, 1955. 

From the Divisions of Radiology and Surgery, 
The North Shore Hospital, Manhasset, N. Y. 

* References 1-4, 6, and 7. 
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Fig. 1—Preoperative chest film. Superiormedi- 
astinal silhouette widened to the left. A gas-fluid 
level is clearly seen in the left apical area (arrow). 
The gas shadow extends into the lower cervical 
tissues. 


in the right posterior mediastinum; no defect in 
the diaphragm was noted. Operation was discon- 
tinued because of respiratory distress. After an un- 
eventful postoperative course he was discharged 
from the hospital on Sept. 25, 1953. Episodes of 
upper respiratory infection constantly associated 
with vomiting recurred frequently. 

(Fig. 1) 
showed multiple fluid levels in the right thorax 


Preoperative chest roentgenograms 
lateral and posterior to the mediastinum and also 
at the left apex. The lung markings were prominent 
but without definite consolidation. Further examina- 
tions with opaque media (Figs. 2 and 3) demon- 
strated that 
with the small intestine. 


the intrathoracic mass communicated 
Hemivertebrae also were 
observed in the lower cervical and upper thoracic 
spine. 

The response to therapy, which included paren- 
teral penicillin and streptomycin and correction of 
fluid, nutritional, and was 


electrolyte balance, 


INTRATHORACIC 


ALIMENTARY 





Fig. 2—“Spot” roentgenogram made after bar- 
ium opacification of upper small intestine. A cylin- 
drical column of barium, originating in the right 
upper quadrant (arrow) extends cephalad to par- 
tially fill spaces within the supradiaphragmatic 
mass. Tip of tube (which outlines position of esoph- 
agus) lies distal to pylorus in first portion of duo- 
denum. 


Fig. 3—Maxima! filling of mediastinal 
There are variations in chamber contour reflecting 
variations in type of lining musoca. Note anomalous 
segmentation in cervicothoracic area of spine. 





mass. 


ANOMALIES 


prompt, and six days later, on March 26, 1954, 
operation was carried out. 

With the patient under ether ethylene anesthesia, 
with endotracheal technique, the right chest and 
abdomen were explored through a combined right 
abdominothoracic incision following the sixth inter- 
costal space. The mass on the right side, which 
was entirely extrapleural, was mobilized by incision 





Fig. 4. 


of passage through the diaphragm. Segment above 


Specimen. Lower arrow indicates point 


upper arrow crossed mediastinum into left apical 
area. 


of the posterior parietal and mediastinal pleura with 
division of the azygos vein. At this latter point the 
mass was found to have been constricted by the 
azygos vein as it crossed the mediastinum to the 
left side. Exploration of the small intestine showed 
a thickening between the leaves of the mesentery 


of the first loop of jejunum. This proved to be a 
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stalk joining the mesenteric border of the jejunum 
to the thoracic mass. After division and suture 
closure of this communication at the jejunal wall, 
the bowel dropped into a normal position in the 
peritoneal cavity. The abdominal portion of the 
duplication was delivered into the chest with diffi- 
culty owing to numerous adhesions to adjacent 
structures. It was intimately adherent to the dia- 
phragm and aorta at its entrance into the chest. It 
is possible that these adhesions may represent a 
fibrous septum dividing the aortic hiatus from that 
of the duplication. The blood supply of the intra- 
thoracic portion, which arose directly from the 
transverse and descending aorta, was readily ligated 
and divided. While freeing the mass in the left 
retropleural space, where it was densely adherent 
along the innominate artery, the left pleural cavity 
was entered inadvertently but without ill effects. 
After complete removal and repair of the medi- 
astinal and diaphragmatic defects the lungs were 
reexpanded and the wound was closed in layers with 
tube drainage through the ninth interspace. The 
patient was returned to his room in fair condition. 

The surgical specimen (Fig. 4) was a 30 cm. 
irregular tubular sac which was closed at the 
cephalad end and terminated in a caudal stalk which 
had been connected to jejunum. It contained ap- 
proximately 40 cc. of coffee-ground fluid which 
showed an acid reaction. The mucosa in the upper 
half had coarse, irregular folds, but in the lower 
half these were smaller, more regular, resembling 
small intestine. Ulceration was not seen. Multiple 
microscopic sections showed fundal-like gastric 
mucosa in the upper half, but in the lower portion 
small intestine mucosa predominated, although the 
two types occurred side by side. 

Severe postoperative tracheopharyngitis responded 
to antibiotic and other therapy in an otherwise 
relatively smooth course. In the past year the child 
has been symptom-free and has gained 9 Ib. 


COMMENT 

The embryological features of alimentary 
duplications have been exhaustively discussed 
in the literature.t Needless repetition can be 
avoided by consulting these excellent articles. 

Most of these anomalies have their point 
of origin in the jejunum, but they may arise 
anywhere in the small intestine. The comuni- 
cation usually joins the small intestine at right 
angles, directly or through a separate chamber, 
on the mesenteric border. The type of mucosa 
is heterogeneous. It usually consists of two 
distinct elements, which may arise from any 
nee 


+ References 1, 2, and 4-8. 
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SURGERY 


portion of the alimentary tract. Gastric mu- 
cosa was found in seven of the nine cases, 
and ulceration was demonstrated in five. 

Since the anatomy of all and particularly 
the abdominothoracic lesions is usually com- 
plicated, surgical exploration without ade- 
quate study should be avoided. Such study 
should be guided by past experience, with 
due regard for the clinical condition of the 
patient. These features may be helpful. 

These lesions generally have become mani- 
fest early in life. Respiratory or gastroin- 
testinal symptoms which have been associated 
commonly include cough, cyanosis, expectora- 
tion, fever, dyspnea, vomiting, distention, and 
difficulty in feeding. Pneumonia, atelectasis, 
lung abscess, and malnutrition have been 
common admission diagnoses. Occult blood in 
the stool due to peptic ulceration has been 
observed often. Before proceeding with fur- 
ther diagnostic work-up the immediately 
serious situation requires attention. Antibi- 
otics given for infection and remedies for fluid 
electrolyte and nutritional imbalance have 
generally afforded prompt relief and permitted 
more detailed diagnosis, which is of prime 
importance. 

Recognition of radiologic features of these 
rare cases is the only method of accurate 
diagnosis. Routine chest films usually show 
abnormal shadows extending into the lung 
field from the mediastinum. Fluid levels if 
visible are posterior to the midcoronal plane 
and are usually on the right side. Positive 
diagnosis, established only by demonstrating 
a communication, has not been common. Thus, 
routine gastrointestinal studies have failed 
to demonstrate the communicating segment 
in seven of the reported cases. A technique 
with small intestinal intubation advocated by 
one of the authors (J. J. S.) * was applied 
here with success. Such opacification of the 
stalk (Fig. 2) permitted accurate estimation 
of the extent and origin of the intra-abdominal 
portion. In two cases, including this one, this 
desirable information was obtained after prior 
surgical exploration had failed to demonstrate 
the intra-abdominal details. Other congenital 
anomalies, such as segmentation of the lower 
cervical and upper thoracic spine (eight of 
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INTRATHORACIC ALIMENTARY 
nine cases), malrotation of the midintestine, 
and intrathoracic meningocele have been re- 
ported and may alert one to the situation un- 
der discussion. Such lesions must also be 
differentiated from bronchogenic cysts and 
diaphragmatic herniae. 

In surgical management accurate preopera- 
tive diagnosis is most important if needless 
surgery, often a failure, is to be replaced by 
success. Adequate preparation for such sur- 
gery should include control of infection and 
correction of impaired fluid and nutritional 
balance. An indwelling nasogastric tube has 
been of great aid. 

With the patient under general anesthesia, 
with endotracheal technique, the combined 
abdominothoracie approach was used with 
great success in our patient and is earnestly 
recommended. Thorough attention to all de- 
tails, even requiring long-continued surgery, 
is well tolerated by young children as long 
as the peroperative preparation has been good 
and anesthetic control is adequate. With such 
approach, six of nine operations have been 
successfully performed. 


SUMMARY AND CONCLUSIONS 


A rare thoracoabdominal congenital dupli- 
cation of the alimentary tract communicating 
with small intestine is described. 


ANOMALIES 


Data which has been helpful in proper 
evaluation of symptoms and signs and suc- 
cessful diagnosis are submitted. 

The plan of surgical approach which was 
successful in this case is outlined. 
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rimary Ketroperitoneal _ 


An Analysis of Forty-Eight Cases 


J. LEWI DONHAUSER, M.D. 
and 
NOLTON H. BIGELOW, M.D., Albany, N. Y. 


Although retroperitoneal tumors are of 
relatively infrequent occurrence, their be- 
havior and pathology are often so bizarre as 
to make them a most interesting group to 
study. There have been only a few long-term 
follow-up reports on the ultimate prognosis. 
Consequently, a survey of the cases of pri- 
mary retroperitoneal tumors recorded in the 
Albany Hospital during the past 31 years 
seemed timely. 

The term “retroperitoneal tumor” is often 
used in an all-inclusive manner to denote a 
mass that has arisen in, metastasized to, or 
invaded the potential space and converted it 
into an actual space. Actually, however, it 
seems more plausible to think of this term as 
including a more restricted group of tumors, 
namely, those which are primary and which 
therefore originate from the potential retro- 
peritoneal space. Moreover, Herdman * be- 
lieves in even greater limitations of scope 
and defines retroperitoneal tumors, as 
“Those tumors, solid or cystic found in the 
retroperitoneal space, but having no anatomi- 
cal connection with any of the organs of that 
region, and not being a manifestation of a 
generalized disease.” This definition ex- 
cludes tumors of the kidney, lymph nodes, 
adrenal, pancreas, and metastases from else- 
where in the body and malignant lym- 
phomas. Yet lymphosarcoma or other types 
of malignant lymphoma may be most con- 
spicuously present in the retroperitoneum. 
a 
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It therefore seems that his definition is too 
restrictive to eliminate this latter group. 
lurthermore, it is difficult and at times im- 
possible to determine the site of origin of a 
tumor in the retroperitoneum which has 
extensively and sometimes inextricably infil- 
trated adjacent organs such as kidney or pan- 
creas. Often in such instances it may be little 
more than an arbitrary caprice to adjudge 
the neoplasm to be of primary retroperi- 
toneal origin or not. 

It should be noted that while the actual 
retroperitoneal space includes the pancreas, 
duodenum, kidneys, ureters, abdominal aorta, 


and inferior vena cava, tumors from these 


organs, however, by custom are usually not 
catalogued as retroperitoneal. Therefore 
Herdman’s restrictions are timely. Now the 
potential space contains fat, fine muscle 
bundles, blood vessels, nerves, and connec- 
tive tissue. Hence neoplasms of this poten- 
tial space originate from the above-men- 
tioned tissue elements or embryonic rests. 
It is this group which has been considered 
in these studies. Furthermore, these lesions, 
though infrequent, do occur more often than 
is generally supposed. 

This fact then should be considered when 
a clinical evaluation of an abdominal mass 
is made and should be looked upon as a 
possibility in the differential diagnosis of 
lesions of the kidneys, pancreas, intestinal 
tract, liver, pelvic affections, and even aneu- 
rysm of the abdominal aorta. 

The early symptoms are often so indefinite 
as to suggest no clear-cut diagnosis. As a 
rule, if the abdominal mass is small it is 
usually discovered accidently by the patient 
or physician. If undiscovered early, there is 
usually a slow but progressive enlargement 
of the abdomen, vague constant or crampy 
abdominal or loin pain, fatigue and loss of 
weight, diarrhea or frequency of urination, 


PRIMARY RETROPERITONEAL TUMORS 
abdominal tightness, and kidney or intestinal 
disturbances. Swelling of the legs and paras- 
thesias due to pressure on the iliac vessels 
and nerves are occasionally noted. The de- 
tection of an abdominal mass is often sug- 
gestive of a retroperitoneal tumor, but at 
times the diagnosis may be established in the 
absence of a palpable lesion. \When the tumor 
hegins to produce signs and symptoms, it is 


usually more easily palpated, owing to its 
progressive enlargement. 
Pain is an inconstant factor and in the 


cases here reported was of varied types, such 
as dull ache, colicky, intermittent, or con- 
stant. The site of the pain and its radiation 
are usually dependent upon the site of origin 
and the size of the growths. It 


Was most 


TABLE 1.—Frequency of Various Complaints* 


Duration of 


Cases, Signs and Cases 
No Symptoms No. Chief Complaint 
5 1-4 wk, 12 Abdominal pain 
i) 2-4 mo. 15 Tumor 
Ss 6-10 mo. 3 Increased size of 
ty 1 yr.-15 mo. abdomen 
1 = <r. 3 Swollen legs 
9 No data 2 Frequeney of urina- 
tion 
Leg pain 
7 Loss of weight and 
fatigue 
1 Anemia 
3 No data 


* Loss of weight and fatigue added to the chief 


complaint in 22 cases, 


was 


often located in the lower abdominal quad- 
rants and pelvic region. A few of the cases 
presented pain in the epigastrium and upper 
quadrants, 

There may be hematologic abnormalities, 
but these changes are inconstant and non- 
specific. Thus, in this series, there was an 
entirely normal blood picture in 10 patients, 
moderate anemia in 15, and severe anemia 
in 10, while no hematologic studies were per- 
formed in 13. 

Radiography is of the greatest value. In- 
travenous and retrograde pyelograms, gas- 
trointestinal series, flat plates, cholecysto- 
grams, and, as suggested by Pack and 
Tabah,' aortograms are of special aid in the 
establishment of a diagnosis. Integrated 
urography and retroperitoneal pneumogra- 
phy may give valuable information. 


Taste 2.—Benign Primary Retroperitoneal 
Tumors (Eleven) 
Ganglioneuroma (4) 


All men; ages 46, 46, discovered 
accidently at autopsy; no symptoms and 
unrelated to cause of death 





Lipoma (5) 

52, GO, 71, 71, 71; 1 death 
> yr. alter opera 
recurrence; 1 death from 
urrence; 1 alive 
died, ineidentally 
died, incidentally 


f men, 1 woman; 
from eoronary occlusion, 
tive removal, no 
eareinoma of colon, no re 
and well after 10 yr.; 1 
discovered at autopsy; 1 
discovered at autopsy 


neres 


Neurofibroma (1) 

Man; aged 25; living and well 8 yr. aiter 
operation; patient has von Recklinghausen’s 
neurofibromatosis 

Paraganglioma (1) 


Boy; aged 15; living and well 5 yr. after re 


moval 


TABLE 3. 
Tumors (Thirty-Seven) 


Endothelioma (1) 


Woman: aged 17; died of disease within 1 yr. 


Fibrosareoma (2) 


died within 14 
with recurrence 


Women; ages 58, 75; 1 mo.? 


1 still living 1% yr 
Leiomyosarcoma (3) 


1 died within 
1 living 


1 man, 2 women; ages 33, 59, 66; 
14 mo.; 1 alive and well 4 yr. 9 mo.; 
5 yr. with recurrence 


Malignant teratoma (1) 


Man; aged 24; 
tion 


died within 5 days after Opera 


Liposarecoma (3) 


Men: all died 
6 mo. after operation 


approximately 


ages 45, 49, 55; 


Neuroblastoma (5) 


4 mo., 4 mo., * mo., 
1 died 2 days 
” died no 


2 females; 
6 yr., 44 yr.; 1 died 26 days; 
after operation; 1 died 6 mo.; 
operation (autopsy) 


3 boys; 


Malignant mixed mesodermal tumors (5) 








3 men, 2 women; ages 51, 52, 55, 59, 67: 1 living 
1 yr.; 1 died 3 mo.; 1 died 5 yr. later, cause 
unknown; 2 died unknown interval of time, 
eause of death unknown 
Malignant Lymphoma (17) 
Hodgkin's disease (2) 
2 youths; ages 13, 19; 1 died 4 mo.; 1 died 


9 mo. 


Lymphosareoma (7) 

3 women; ages 9 yr., 44, 
1 died 4 mo.; 1 
1 died 4 mo.; 


$ males, 
1 died 3 mo.; 
1 died 10 days; 
1 died 13 mo. 


died 9 days: 
1 died 


MMO. 


Reticulum-cell sareoma (8) 

aves 34, 52, 61, 62, 638, 71, TA: 
1 died 22 hr. after admission; 1 died 8 wk.; 
1 died 10 mo.; 1 died 4 mo.; 1 died 
coronary ocelusion, no apparent recurrence; 
1 died 2 yr.; 2 died, dates of deaths un 
known 


5 men, 3 women; 


Valignant Primary Retroperitoneal 


52, 60, 60, 62, 6S: 


2 yr., 











It is interesting to note the findings of 


Schulte and Emmet,* who stated that in their 
series of cases, there was a displacement of 
the kidney, ureter, or both in 72.5% of the 
general group of 


retroperitoneal tumors, 


while in tumors of the pancreas there was 
a displacement of the kidneys, ureters, or 
both in only 5.5%, in spite of the fact that 
they were large enough to be palpated. Pack 
and Tabah,* citing Newmann and Pinck, 
stated that in 53% of their patients x-ray 
findings 


with and 


retrograde pyelography were sufficient to 


gastrointestinal series 
Pack’s series the 
incidence was 63 of 104 cases. 

Of the 31 which 
radiograms were taken, 20, or 64.5%, were 


or 22.6%. 


establish a diagnosis. In 
cases in our series in 


positive; 7, 
4, or 12.9%, 


were negative, and 
were questionable. 

In evaluation of the course and ultimate 
outcome of the 48 cases of primary retro- 
peritoneal tumors in this series, Table 4 gives 
an instructive picture of what has actually 
occurred in these cases. 


PATHOLOGY 

No group of tumors present a wider range 
of morphologic diversity and complexity 
than do those from the retroperitoneal space, 
as a brief analysis of our 48 cases illustrate. 
In this series only cases confirmed by biopsy 
or autopsy have been included. 

Certain aspects of these tumors are worth 
emphasis. 

Lipomas in most regions of the body are 
benign, with only a very small percentage 
ever becoming malignant. In the retroperi- 
toneum, however, a high proportion of 
tumors of adipose tissue origin are malignant. 

Whether a liposarcoma develops from a 
preexisting lipoma or as a malignant tumor 
from its inception or whether both possibili- 
ties may occur is uncertain.* In the five in- 
stances of lipoma studied there were no evi- 
dences of malignant alteration. Conversely, 
in the three examples of liposarcoma it was 
difficult to believe that malignant degenera- 
tion of a preexisting lipoma had occurred. 


* References 1 to 3. 
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At least no focus of benign encapsulated 
adipose tissue was observed in these growths. 
It is also significant that evidence of malig- 
nant change involving adipose tissue was 
noted in four out of five instances of mixed 
malignant mesodermal tumors. 

The four examples of ganglioneuromas 
were in all cases accidental autopsy findings. 
In two of the cases these tumors were con- 
sidered metastases from bronchogenic carci- 
noma until histologic studies showed them 
to be separate discrete lesions. 

A paraganglioma was removed from a 
15-year-old-boy, who is alive and well five 
years later. Considering how relatively infre- 
quent these tumors are, it is amazing to note 
the wide variety of names which have been 
used to designate them; pheochromocytoma, 
chromaffinoma, and chemodectoma are but 
It is that 
marked elevation of blood pressure occurs 


a few. also to be noted while 
with some of these growths, a relatively 
high percentage cause either no symptoms 
at all or only such as occur as a result of the 
mass. In our case there was no elevation of 
blood pressure. The cells comprising these 
growths are pleomorphic and often suggest 
malignant alteration. Originally, in this case, 
the growth was considered malignant, but 
reexamination and comparison with other 
similar benign tumors caused us to change 
our opinion. Furthermore, continued sur- 
vival led us to revise our estimate of its 
malignant nature. In the absence of demon- 
strable metastases or recurrence it is perhaps 
unwise to call many paragangliomas ma- 
lignant. 

In the group of neuroblastomas metastases 
were observed in all instances and the site 
of primary growth was relatively small and 
located only at autopsy. When the primary 
site of neuroblastomas could not be deter- 
mined with any degree of assurance or when 
it was in the adrenal gland, these were not 
included in this survey. Most of these tumors 
occurred in children, but one of this series 
was in a woman 44 years old. 

Only two examples of pure fibrosarcomas 
were encountered, Originally some of these 


tumors had been designated as lipofibrosar- 





PRIMARY RETROPERITONEAL 
TABLE 4.—Mortality—Malignant Tumor 


Cases, 


Mortality, 


No. Histology 
1 Endothelioma 100 
z Fibrosarcoma 50 
, Leiomyosarcoma 33.3 
3 Liposarecoma 100 
l Malignant teratoma 100 
D Neuroblastoma 100 
5 Malignant mixed 80) 


mesodermal 


Malignant Lymphoma (17) 


2 Hodgkin's disease 100 
7 Lymphosareoma 100 
Ss Retieulum-cell 87.5 


surecoma 

Total mortality rate..... R85 
comas. with the views of 
Stout, 


designated as mixed malignant mesodermal 


In conformity 
most of these tumors have been 
tumors, for which the appellation mesen- 
chymoma suggested by Stout + might be 
equally appropriate. Similarly, special stain- 
ing techniques, including Van Gieson’s and 
Mallory’s aniline blue, indicated that two 
of the malignant growths originally con- 
sidered to be fibrosarcomas probably were 
leiomyosarcomas. Consequently we are in 
agereement with Stout and others that true 
fibrosarcomas of the retroperitoneum are in 
all likelihood uncommon and that the term 
fibrosarcoma is oiten used loosely or as an 
all-inclusive term to designate sarcomatous 
growths of mesodermal or connective tissue 
origin. 

The problems associated with malignant 
lvmphomas are not unique with regard to 
their retroperitoneal location. \Whether they 
truly arise from this site or some other 
remains unsettled. When a lymphoma ap- 
pears to originate in the stomach or some 


other viscus and becomes disseminated, the 
a 


+ References 6 and 7. 


TasLe 5.—Treatment 

(uses 

No. 

OEE vckcccircdccvsssesices sigs ach nd Reis “a 23 
Complete excision....... eae ae eer Ss 
Partial exeisiow.......ccsecess suieneneune Pee 2 
BEPOUSATONE vecorevesevccenes Rvcevsecaws dress 3 
SOW CR haa ou vba ose ce eesdeddevdcncadcencwe - 7 


Discovered at autopsy (unrelated to disease). 5 





TUMORS 





question of unicentric or multicentric origin 
always occurs. In this series where the great 
predominance of tumor was in the retro- 
peritoneum it seemed as reasonable to con- 
sider them primary in this region as not. 
Three tumors of the retroperitoneum of 
equivocal origin have been excluded because 
of their uncertain nature inasmuch as their 
origin could not be determined and the ques- 
tion of primary or secondary growth was 
uncertain. 
Instances of chordomas have been ex- 
cluded, since these growths, arising as thev 
do from notochordal remnants, only reach 
the retroperitoneum as direct extensions 


from outside. 


TABLE 6.—Autopsied Patients (Twenty-Three) 
Cases 
No. 
Died of retroperitoneal tumor (original disease) 17 
Bee GREI cain vk datas cadccccdcccscscscadadexe 7 
Exploratory (nothing else).......6.ccccccccceces 3 
CE CII i dan d6i2 cecawaveddaccddmnesuen 1 
BE cdi ceukaddddvadceracccendudauncuanadueseus 6 
Diseovered aceidently (did not die from retro 
TUITE. SUG Gic iets wed nancdcadducccuendss 6 


CONCLUSIONS 

Forty-eight cases of primary retroperi- 
toneal tumors have been analyzed with 
special emphasis on the mortality rate. No 
cases have been included that were not veri- 
fied by biopsy or autopsy. Only cases that 
were considered as primary in the retro- 
peritoneum have been included in this series. 

Males predominated (29 to 19) ; 26 cases 
occurred between the ages of 50 and 69, 
inclusive. 

Qf 31 cases in which radiograms were 
taken, 20 were positive; 7 were negative, 
and + were questionable. Great emphasis 
should be placed on radiographic findings. 

Pain is an inconstant factor. 

The type of the major disability varies, 
hut abdominal pain and the development of 
an abdominal tumor first noted by patient 
or physician predominate and, for the most 
part, fatigue, loss of weight, and anorexia 
occur as part of the sign-symptom complex. 
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\While severe anemia may occur, moderate 
anemia and even a normal blood picture 
may be present, even in patients with exten- 
sive tumors. Therefore lack of anemia should 
not blind one to the possibility of the exist- 
ence of a very malignant growth. 

A significantly high proportion of the 
malignant tumors either represent pure lipo- 
sarcomas or exhibit malignant alteration of 
adipose tissue as part of the tumor complex 
in mixed malignant mesodermal tumors. No 
sarcomatous change in any fatty tumor desig- 
nated as a lipoma occurred in this series. 

One of the three patients presenting le1o- 
myosarcomas is still living and apparently 
well after four years. One is living but is 
known to have a recurrence five years after 
the original operation. One is dead. 

In one case of a reticulum-cell sarcoma 
treated by roentgen irradiation the patient 
survived two years and died of coronary 
occlusion and with no apparent evidence of 
recurrence. 

One of five patients with malignant meso- 
dermal tumor is living after one year. From 
the Table it may be seen that the remainder 
of the patients with malignant tumors have 
died within an average of approximately 
seven to nine months. 








M. ARCHIVES OF SURGERY 


The condition should be treated 


radically, despite anatomic difficulties, and 


more 


a second or third “look-in” operation should 
be considered because of the frequency of 
and perhaps inevitable recurrence of malig- 
Nant tumors. 
Metastasis occurred in 31.2% of cases. 
The mortality rate in cases of malignant 
primary retroperitoneal tumors was 88.5%. 
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w Kk of the Sphincter of Odd; 
in the Etiology of Peptic Ulcer 


|. Evidence from a Review of the Litercture 


NORMAN ROSENBERG, M.D., New Brunswick, N. J. 


The sphineter of Oddi occupies a key posi- 
the 
terminus of the main pancreatic and common 


tion anatomicaly. Situated as it is at 
hile duets, it regulates the flow of pancreatic 
juice and bile into the duodenum in response 
to a wide variety of stimuli. This important 
sphincter is subject to many influences, 
mechanical, chemical, pharmacological, hor- 
monal, and nervous. Its role in the etiology 
of acute and recurrent pancreatitis has been 
repeatedly stressed in the literature of the 
past 30 years, with recent reemphasis on 
section of the sphincter as an operative ma- 
neuver of therapeutic value.* The etiologic 
relationship of the sphincter of Oddi to 
biliary dyskinesia, cholecystitis, and the post- 
cholecystectomy syndrome is also mentioned, 
and, in the recent literature, section’ of the 
sphincter of Oddi has been recommended in 
the last-named condition.+ 

It is the intent of this review to stress in 
addition the possible critical role of the 
sphincter of Oddi in the etiology of peptic 
ulcer and to support this contention with 
such evidence as can be mustered from the 
literature. 

\NATOMY OF THI 


SPILINCTER OF ODDI 


Westphal,’ in 1923, regarded the sphincter 
of Oddi as having two parts, the first being 
a proximal muscular coat which surrounded 
the antrum. or 


ee 
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junction of the common bile duct with the 


ampulla, and the second a distal group of 
muscle fibers surrounding the ampulla. 
Lueth,’ in a later report, was of the same 
opinion. In 1937, Boyden,’ after consider- 
able dissection, divided the sphincter of Oddi 
into The the 
sphincter choledochus, begins just outside 


the intestinal 


three parts. first of these, 
the 
ampulla just above where the bile duct joins 


the ampulla of Vater. This he considered to 


window and extends to 


be the most powertul portion of the sphincter. 
The the 
lower end of the main pancreatic duct and 
was found to be the least developed of all 


sphincter pancreaticus encircles 


the intrinsic musculature. The third portion 
of the sphincter, the 


ampullae is weak, according to this investi- 


musculus proprius 


gator. Boyden felt that the human sphincter 
of Oddi possesses relative freedom from in- 
testinal interference owing to the configura- 
tion of the window in the duodenal muscle 
through which it passes. The ampullary seg- 
ment was believed to be undergoing retro- 
gression, when viewed from the standpoint 
of comparative anatomy. .Amazing species 
differences were found in the anatomy of this 
Important sphincter muscle. 


\NATOMY OF THE AMPULLA OF VATER 
Opie. in a dissection of 100 specimens, 
reported the absence of an ampulla of Vater 
in 11% of specimens. 
Baldwin,” in 


examining 90 specimens 


found that in 25.8% the common bile duct 
and main pancreatic ducts opened separately 
In 74.2% 


common ampulla. Howard and Jones '® found 


into the duodenum. there was a 
that, when the papilla was obstructed by a 
small calculus or clamped by a hemostat, fluid 
injected into the common bile duct regurgi- 
tated into the duct of Wirsung in 54% of 
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150 fresh specimens. In 44% of these 81 
cases, a patent duct of Santorini connecting 
the duct of Wirsung with the duodenum was 
demonstrated. Mann and Giordano '! found 
separate openings of the bile and pancreatic 
ducts into the duodenum in 31% of 200 cases. 
However, recent studies, utilizing post- 
mortem cholangiography, demonstrated a 
common channel for the two ducts in ap- 
of 200 cases.'" 

It is interesting to note that Giordano and 
Mann ™ 


proximately 90% 


found hypertrophy of the common 
duct sphincter in some cases of cholecystitis 
that 
peptic ulcer may be an associated condition 


' stated 


and peptic ulcer. Partington 
of possible etiologic significance in the for- 
mation of fibrosis of the sphincter of Oddi, 


NERVE SUPPLY AND NERVOUS CONTROL OF 
THE SPHINCTER OF ODDI 

Neuroanatomy. — Royster and co-work- 
ers '* described the nerve supply to the biliary 
tract and proximal duodenum as consisting, 
firstly, of unmixed fibers from the left and 
right vagi and, secondly, of mixed autonomic 
fibers from the celiac ganglia and the plexus 
accompanying the hepatic artery. 

Nervous Control of the Sphincter of Oddi. 
—Most of the investigations on the nervous 
control of the sphincter of Oddi have been 
performed on experimental animals, whose 
differ 
from that found in man, and reports from 


sphincter mechanisms considerably 
the various groups studying the problem 
have not been in close agreement. |[lowever 
it would appear that the parasympathetic is 
the dominant portion of the autonomic nerv- 
ous system, insofar as increase in tone of the 
sphincter of Oddi is concerned. 

Influences emanating from the central 
nervous system may affect the biliary system. 
Strong emotional disturbances have been 
known to give rise to temporary icterus, 
probably by inducing spasm of the sphincter 
of Oddi and increased tonicity of the duo- 
denal musculature."” 

Effects of Vagotomy. — Thistlethwaite *" 
found that 


ee 


methantheline (Banthine) and 


* References 16, 17, and 18. 
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vagotomy did not alter the resistance of the 
sphincter of Oddi. As to the effects of vagot- 
omy on the volume and enzyme content of 
the external pancreatic secretion, the same 
author found these to be depressed some 30% 
to 50%, with a 20% permanent depressing 
effect, this response not being secondary to 
reduction of gastric acidity. However, more 
recently, Routley and his co-workers,*! also 
working in dogs, found that under the con- 
ditions of his experiments vagotomy pro- 
duced no significant effects on external pan- 
This 


man, by Dreiling and others,?* who reported 


creatic secretions. was confirmed, in 
that vagisection did not influence the re- 
sponse of the pancreas to a fixed dose of 
exogenous secretin with regard to volume 
of secretion, bicarbonate content, or amylase 
output. The predominant opinion, it would 
seem, is that the acid-neutralizing function 
of the pancreas is not impaired by vagotomy. 
EFFECTS OF OTILER AGENTS ON THE 
SPHINCTER OF ODDI 

A. Hydrochloric Acid and Dietary Con- 
stituents —It has been well established that 
dilute hydrochloric acid applied to the duo- 
denal mucosa about the papilla of Vater can 
induce spasm of the sphincter of Oddi,$ and, 
clinically, sphincter spasm may be caused by 
the increased concentration of acid in patients 
with hyperacidity and hyperperistalsis.* This 
spasm has been reported as being a selective 
one, not involving the duodenal musculature 
when the concentration of acid is in the order 
of 0.01 N.** After section of the sphincter 
muscle the hydrochloric acid effect on the 
papilla is abolished.' .\ fatty meal when it 
enters the duodenum is known to relax the 
sphincter of Oddi?! probably by invoking 
the cholecystokinin mechanism. 

The effect of alcohol has been incompletely 
studied, but this agent probably induces 
edema of the duodenal mucosa and sphincter 
spasm.** Alcohol is also a potent stimulus to 
the production of acid by the stomach, and 
the relation between hyperacidity and sphine- 
ter spasm has already been discussed. Little 


a 
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is known about the influence of various con- 
diments on the sphincter. 

B. Drugs—1. Morphine produces intense 
and prolonged spasm of the sphincter of 
Oddi.|| Acid production by the stomach is 
Lagerlof *° 


8 


also stimulated by the drug.’ 
showed a decreased bicarbonate concentra- 
tion to be present in the duodenal juices 
following the simultaneous administration of 
morphine and secretin, as compared with the 
response to secretin alone. 

2. Other narcotics such as meperidine 
(Demerol),{ methadone (Dolophine),** di- 
hydromorphinone (Dilaudid), a mixture of 
the hydrochlorides of the opium alkaloids 
(Pantopon), and codeine ** produce varying 
degrees of spasm. 

3. Pilocarpine * and bethanechol ( Urecho- 
line )** also induce increased tone. 

+. The effects of histamine are not con- 
clusively known, most workers being of the 
opinion that an initial increase in tone occurs 
followed by a decrease. Butsch and _ col- 

reported that the injection of his- 
failed to the the 
sphineter induced by morphine, and Lueth ° 


leagues 


tamine relax spasm of 
reported that in dogs histamine produced a 
rise in intramural resistance. [lowever, dur- 
ing an anaphylactic shock, when histamine 
is said to be liberated, there is a contraction 
of both the gall bladder and the sphincter 
in the guinea pig."° 

5. .\myl_ nitrite, glyceryl trinitrite, and 
aminophyllin are reported as relaxing the 
sphincter?! 

6. Atropine, papaverine, and synthetic 
antispasmodics fail to do so.** 


7. The installation of tetracaine ( Ponto- 
caine) into the common bile duct is also re- 
ported ‘as being ineffective in reducing 
sphincter spasm.” 

8. The 


general 


same holds true for the various 


anesthetic agents administered in 

therapeutic amounts.** 

C. Hormones. — Cholecystokinin induces 

contraction of the gall bladder and is believed 
References 26 and 27. 
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to incite reciprocal relaxation of the sphinc- 
ter of Oddi.# 

Other Influences—lIt is well known that 
following cholecystectomy the tone of the 
sphincter of Oddi gradually diminishes.* 


The Action of Various Substances on the Tonicity 
of the Sphincter of Oddi * 


Action on Sphincter 
of Oddi 


Fails to 





Induces Relaxes Relax 
Agent Spasm Spasm Spasm 
Dietary and Digestive Factors 
Hydrocehlorie acid 2%. 26 ....... X ne 
Ee wa X 
UO sicawcaddudccusccave’ wa xX 
MINOT diicaddasksodceacwexes X (2) 
SED 6 ccddncdincnsannuaues (2) 
Hormones 
Choleeystokinin 2%. 2* 2.0.0.0... oe X 
Drugs 
Morphine *2 pubs Cunnccdaete xX 
(marked) 
Meperidine 39 31 |. ............. 
Di-methadone 27 cawduceaens 
Dihydromorphinone 8? ......... 
Mixture of hydrochlorides of | saat 
the opium alkaloids ®*....... degree) 
CONE caddsscncescuncee 
Pilocarpine* ......... éiimane X 
Bethanechol #* ....... : X Ps 
Histamine ® ..... X (?) ws xX 
Amy! nitrite 2! X 
(most 
effective 
Glyceryl trinitrite andes F X 
\minophyliine 2! ennaees X 
Magnesium sulfate a X “a 
Methantheline xX 
\tropine 7 X 
Papaverine 2! X ( 
Tetraethylammonium X 
Synthetic antispasmodies * X 
Dibueaine (intraduetal) * xX 
Tetracaine (intraduetal) 27 . X 
General anestheties 27 ; xX 
\naphylaectie shock X 
(ruinea pig) 
Cholecystectomy 4 ae X 
(alter time 
lapse) 





Compiled from various sourees 
A listing of the various agents and their 
effect on the sphincter of Oddi is to be found 
in the Table. 
PRESSURE RELATIONSHIPS IN 


rHE BILIARY 


AND PANCREATIC DUCTAL SYSTEMS 


The gall bladder contracts with a maxi- 
mum force of 30 cm. of bile pressure. This 
is the reported secretory pressure of bile as 
well. The sphincter of Oddi, or choledocho- 

# References 23 and 24. 
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duodenal mechanism can apparently exert 
resistance to the flow of bile amounting to 
as much as 80 em. of bile pressure.** The 
pressure developed within the pancreatic duct 
system, when this gland is stimulated with 
the ducts occluded, ranges around 30 cm. of 
water. Harms ** found that when both pan- 


creatic and biliary duct pressures were 
measured simultaneously in the same animal, 
the pressure in the pancreatic ducts was 
generally higher by from 38 to 150 mm. of 
water. 

Older opinions * favored the concept that 
the tonicity of the duodenal musculature was 
more important than that of the sphincter of 
Oddi in controlling the ampulla, but later 
work demonstrated changes in tone both in 
the dog ** and in man ** which seemed to be 
entirely independent of changes in the activity 


or tonicity of the duodenal musculature. 


COMMENT 

It is apparent that while a great variety 
of agents can induce spasm of the sphincter 
of Oddi only a few can effectively relax the 
sphincter, and with most of these, the re- 
laxation is temporary or fleeting. 

The physiologic importance of the sphine- 
ter of Oddi in normal persons lies in its 
regulatory function, its ability to time the 
entry of bile and pancreatic juice into the 
duodenum, so that these secretions can be of 
ereatest use in digestion and in acid neutral- 
ization. Its resistance is normally overcome 
by (a) the secretory pressure of pancreatic 
juice in response to secretin; ()) the secre- 
tory pressure of bile, which is increased by 
contraction of the gall bladder, under the 
influence of cholecystokinin; (c) the relax- 
ing effect of fat and peptones on the sphinc- 
ter, and (d) the possible inhibitions of tonus 
by autonomic nerve impulses. 

Under pathologic conditions, however, it 
is apparent that a wide variety of influences 
can lead to spasm of the sphincter of Oddi 
and result in disturbance of the gastrointes- 
tinal, biliary, and pancreatic function. [émo- 
tional influence acting through the vagus 
and, possibly, to a lesser extent through the 

* References 38, 39, and 40. 


242 


A, M. A. ARCHIVES OF SURGERY 


sympathetic nervous system can induce 
sphincter spasm. 

Acid in high concentration, such as may 
also follow prolonged vagal stimulation, can 
induce increased sphincter tone, according to 
experimental evidence. Disease in other in- 
tra-abdominal viscera, acting through the 
parasympathetic nervous system, may also 
play a role in the production of sphincter 
spasm.'* 

The sphincter of Oddi has but rarely been 
incriminated in investigations on the etiology 
of peptic ulcer. Much has been written, how- 
ever, on the importance of pancreatic secre- 
tion, with its high alkalinity, in the neutral- 
ization of gastric acid chyme. The absence or 
diversion of pancreatic secretion by fistula or 
short-circuiting procedure is frequently as- 
sociated with the development of peptic ulcer 
in both clinical and experimental situations.7 
As one reviews the basic work which has 
heen reported on the important acid-neutral- 
izing power of pancreatic juice, one must 
remember that the entry of both this secre- 
tion and bile into the duodenum is controlled 
by the sphincter of Oddi. 

Pancreatic juice, duodenal juices, and bile 
have been shown by many workers to be 
important for the neutralization of gastric 
acid chyme as it enters the duodenum. Of 
these secretions, the pancreatic juice, secreted 
in a daily volume of 500 to 1000 cc., has the 
highest acid-butfering capacity, each cubic 
centimeter being capable of neutralizing ap- 
proximately 1 cc. of 0.1 N hydrochloric 
acid.*” The pll of the pancreatic juice ranges 
from about 8.0 to 8.3,*° and it has approxi- 
the bile.’ 
and Loewy *® both found a wide 


twice 


mately alkalinity of 
Tloerner 
variation in the acidity of the duodenal con- 
tents before as well as after exclusion of the 
pancreatic juice, but the acidity was, on the 
average, increased in the absence of the pan- 
creatic juice by about 1 pl unit. 

The pancreatic juice secreted in response 
to acid in the intestine contains a relatively 
high concentration of bicarbonate,’” owing 
probably to the rapid rate of secretion. ‘The 
amount of protein, however, is small and is 


ee 


+ References 43 and 44. 


SPHINCTER OF ODDI IN ETIOLOGY 


that obtained with other 


stimulus except pure secretin. From this ob- 


less than any 
servation, some observers } have concluded 
that the secretory response to acid is pri- 
marily concerned with acid neutralization 
rather than with the digestive function of 
pancreatic juice. Comfort and Osterberg °° 
were unable to demonstrate any deficiency 
in the bicarbonate secretion of the pancreas 
in 10 patients having duodenal ulcer. 

Mann and Bollman *! showed that the re- 
sistance to peptic ulcer formation is decreased 
in proportion to interference with the alka- 
linizing mechanism of the duodenum. Drag- 
stedt ** demonstrated an almost 100% in- 
cidence of experimental peptic ulcers follow- 
ing external pancreatic fistulas, the incidence 
dropping to 29% in experiments involving 
only ligation of the pancreatic ducts and to 
1.3% after pancreatectomy. Pancreatectomy 
may be associated with a low incidence of 
ulcer by interference with the insulin-hypo- 
glycemia stimulus to acid production.®® 

Iman °° noted delayed emptying of acid 
from the stomach when the pancreatic juice 
was drained away through a fistula. This 
suggested that gastric motility may be in- 
hibited when the intestinal contents are not 
adequately neutralized. auley and Ivy ** re- 
ported an increase in the volume and acidity 
of the gastric secretion of dogs with Pavlov 
pouches after ligation of the pancreatic ducts 

In the normal person, regurgitation of 
pancreatic juice through the pylorus into the 
stomach may be an important mechanism 
for acid neutralization, and a number of 
observers have noted the infrequent appear- 
ance of bile (as an index of regurgitation ) 
in the gastric content of patients with peptic 
ulcer, as compared with the normal. Boldy- 
reff * claimed that such a regurgitation in- 
variably occurred in the normal subject when 
the acidity of the stomach content approached 
that of pure gastric juice. Thus, when 200 
ce. of 0.5% T1Cl was placed in the empty 
stomach of a dog and removed one hour 
later, the aspirate was found to have an 
acidity of only 0.2 to 0.15% and to contain 
alas 
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both bile and pancreatic enzymes. If the 
pancreatic juice were removed by fistula or 
pancreatic duct ligation, neutralization pro- 
ceeded so slowly that little change was noted 
even after several hours. Elman and Hart- 
mann ** confirmed Boldyreff’s observations 
in man and, in addition, demonstrated that 
when 300 ce. of 0.5% HCl was placed in the 
empty stomach of the human ulcer patient, 
neutralization occurred much more slowly 
than in the normal stomach. This was at- 
tributed to the decrease in regurgitation of 
duodenal juices because of pylorospasm, Ad- 
ditional confirmation of Boldyreft’s work 
was presented in the report of Matthews and 
Dragstedt.*” 

There is much additional experimental and 
clinical evidence to indicate the importance 
of the pancreatic, biliary, and duodenal secre- 
tions in the prevention of peptic ulcer. In the 
dog it was shown that jejunal ulcer appeared 
alter gastrojejunostomy when the duodenal 
contents were drained into the colon.*! The 
Mann-\Villiamson operation ** can similarly 
induce peptic ulceration, which has also been 
reported after ligation of the pylorus in the 
rat ** and the common bile duct in the dog.®* 

On the clinical side the evidence is equally 


unpressive. 1. Many I¢xalto ®! 


demonstrated that gastroenterostomy of the 


years ago, 


Roux-en-Y type leads to the development 
of a high percentage of stoma ulcers in man. 
2. Peptic ulcer, usually in the duodenum, is 
reported fairly frequently in association with 
obstructing carcinoma of pancreatic, ampul- 
lary, or bile duct origin, where the flow of 
pancreatic juice (and bile) into the duo- 
denum is prevented.§ 3. Stoma ulcer is re- 
ported after radical pancreaticoduodenectomy 
4. There 


is a definite incidence of duodenal ulcer as- 


and associated gastrojejunostomy. 


sociated with acute pancreatitis.£ 5. Jejuno- 


jejunostomy, performed below a_ gastro- 


jejunostomy, has also been incriminated as 
predisposing to the development of peptic 
ulcer in the gastrojejunostomy stoma. 
§$ References 64 to 68. 
References 69 to 72. 
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The volume of literature, experimental 
and clinical, which has accumulated on the 
physiology of gastric seceretion and the re- 
lation of hydrochloric acid to the develop- 
ment of peptic ulcer cannot be reviewed here. 
The roles of the vagus nerves and the antrum 
have also been voluminously documented. 

The importance of acid neutralization by 
the duodenal secretions, particularly those 
which must flow through the ampulla of 
Vater to reach the intestine, has focused our 
attention on the sphincter of Oddi. While 
malfunction of this important muscle has 
been implicated in the etiology of pancreat- 
itis, it is my belief, based on evidence gath- 
ered from the literature and documented 
earlier in this review, that insufficient em- 
phasis has been placed on the role of this 
sphincter in the etiology of duodenal ulcer. 
Access of pancreatic juice and bile to the 
duodenum can be prevented by spasm of the 
sphincter of Oddi at a time when these secre- 
tions are required for acid neutralization 
either in the duodenum, or, by regurgitation 
through the pylorus, in the stomach. 

Hyperacidity, a condition long since known 
to be associated with the ulcer diathesis, can 
incite spasm of the sphincter of Oddi when 
strongly acid chyme enters the duodenum, 
and the same increased vagal tone which 
leads to increased gastric motility and in- 
creased acid secretion increase 


may also 


the sphincter tone. .\ssociated — pyloro- 
spasm may play an auxiliary role by pre- 
venting reflux and neutralization of acid in 
the stomach. 

In succeeding papers, the effects of sec- 
tioning the sphincter of Oddi will be de- 
scribed * and a more physiologic surgical 
approach to the therapy of intractable duo- 
denal ulcer will be suggested.™ 

SUMMARY AND CONCLUSIONS 

The anatomy, physiology, and pharma- 
cology of the sphincter of Oddi are reviewed. 

The importance of pancreatic juice and 
bile in the neutralization of gastric acid and 
in the prevention of peptic ulcer in both the 
laboratory animal and man is stressed in a 
review of the literature. 
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The sphincter of Oddi, by virtue of its 
strategic location at the point of entrance of 
these secretions into the duodenum, deserves 
consideration in a study of the factors lead- 
ing to peptic ulceration in man. 
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 * KEL of the Sphincter of Odd: in the 
Etiology of P eplic | 


Il. Effects of Sectioning the Sphincter of Oddi on the Resistance of Cats 


to Histamine-Induced Peptic Ulcer 


NORMAN ROSENBERG, M.D., New Brunswick, N. J. 


Ih 


ology, and pharmacology of the sphincter of 


~ 


a previous report,’ the anatomy, physi- 


Oddi are reviewed in relation to its possible 
role in the etiology of peptic ulcer. The stra- 
tegic location of the sphincter is stressed and 
its function in the control of the flow of im- 
portant acid-neutralizing juices, pancreatic 
and biliary, into the duodenum is emphasized. 
It was found to be sensitive to a wide variety 
of chemical, pharmacological, and nervous 
stimuli, most of which tended to induce a state 
of spasm or hypertonia, which could be re- 
laxed only by very few agents. 

While the pitfalls of making deductions 
from animal experiments and applying them 
to the analysis of clinical peptic ulcer in man 
are realized it was nevertheless considered 
indicated to explore the effects of sectioning 
the sphincter of Oddi in the experimental 
animal subjected postoperatively to a potent 
ulcer-inducing stimulus. 


TECHNIQUE 
Adult cats each weighing about 10 Ib. served as 


the experimental animals. The cat was chosen, 


firstly, because its anatomy corresponds closely 
with that of the human, since both its main pan 
creatic duct and bile duct enter the duodenum at 
the papilla of Vater.2 Secondly, the cat is suscepti 
ble to histamine-induced ulcer.* 

With the 


anesthesia, the upper abdomen was entered through 


ae 


animal under sodium pentobarbital 
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Fine grooved director, made by grinding down a 
20-gauge intramuscular needle, for introduction into 
papilla of Vater of the cat. 


a midline incision, and the lower stomach together 
with the duodenum was delivered into the wound. 


An approximately 3.5 to 4 cm. anteriorly placed 
incision was made in the long axis of the stomach 
and duodenum, beginning at a point 1 cm. above 
the pylorus and continuing down through the pyloric 
ring well into the second portion of the duodenum. 
The papilla of Vater was identified by gently com- 
pressing the gall bladder and noting the point at 
which bile appeared on the duodenal mucosa. A fine 
grooved director fashioned from a 20-gage intra- 
muscular needle (igure) was introduced well into 
the papilla, and the anterior margin of the ampulla 
was incised for a distance of about 0.3 cm. with a 
pointed iris scissors in such a manner as to remove 
a narrow wedge of tissue. The long gastroduodenal 
incision was closed transversely with two layers of 
cotton sutures to create a widely patent pyloro- 
plasty. The abdomen was closed in layers. 

About two weeks after operation, when the ani- 
mals had recovered from the immediate effects of 
surgery, daily injections of 15 mg. of histamine-in- 
beeswax * were administered intramuscularly either 


until the animal succumbed or appeared moribund 





* Supplied by Hoffmann-LaRoche, Inc., Nut- 
ley, N. J. 
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SPHINCTER OF ODDI IN 


PEPTIC ULCER 


Summary of Findings 





Sphineterotomy and Pyloroplasty 


c 


Pyloroplasty Alone 


Duodenal - - — - - —— — — =~ 
Animal Gastrie Uleer Uleer Animal Gastrie Uleer Duodenal Uleer 
3 8uleers, largest1.0em. 0* 11 2 uleers, 4 X 3 mm. 2.21 em. uleer 
4 0 0 18 0 1 X 1 and 0.6 X 0.4 em. ulcers 
9 Ot Ot 19 ot ot 
6 1.3 em, uleer 0 21 0 0.2 em. uleer, partly healed 
12 1.5 and 0.3 em. uleers 0 22 0 o* 
5 0 0 23 0 1.6 X 1.2 em. uleer 
13 0 0 26 0.3 em. ulce1 1.1 X 0.6 em. uleer 
14 0 0 27 1.0 em. uleer Ot 
0.4 em. erosion 
30 0 0 28 Ot 0.5 em. and 0.7 em. uleers 
31 0 0 29 0 1.2 X 0.8 em. ulcer 


Summary: 10 eats 
Gastrie uleer, 3 cats 
Duodenal uleer, none 


Summary: 10 cats 


Uleers present in 8 cats 

Duodenal uleer, 7 cats 

Duodenal and gastric ulcer, 2 cats 
Gastrie uleer only, 1 cat 

Duodenal ulcer only, 5 eats 





Depressed sear. No active ulcer. 

t Superficial erosion. No well-established uleer. 
or, if the animal appeared well, until 28 to 31 days 
had elapsed. The dose of histamine was purposely 
made large, and many of the animals would retch 
after injection. Each cat was fed once a day, in- 
jections being made when the stomach was empty. 

Control animals were subjected only to wide 
pyloroplasty, section of the sphincter of Oddi being 
omitted in these animals. 

Ten cats were subjected to the combined opera- 
tive procedure, 10 serving as controls. Gross and 
microscopic observations were made of the stomach, 
duodenum, pancreas, gall bladder, and liver. 


RESULTS 

Incidence of Peptic Ulcer (Table) —Evi- 
dence of peptic ulceration was found in 8 of 
10 control animals. In seven, ulceration was 
present in the duodenum, with associated con- 
comitant gastric ulcer being found in two of 
these. In the remaining positive animal the 
main ulcer was present in the stomach, with 
associated acute erosions in both stomach and 
duodenum. Of the two animals classed as 
negative, one was found dead and presented 
acute erosions in the stomach and duodenum 
which it was felt might possibly have been 
due to early autolysis, and the other showed 
an area of depressed scarring in the duodenum 
which might have represented a healed lesion. 

In cats subjected to both pyloroplasty and 
section of the sphincter of Oddi, definite ulcers 
were present in only three animals, In all of 
these the ulcers were in the stomach, one ani- 


t Found dead. Erosion in stomach and duodenum possibly due to autolysis. No well-established ulcer. 


mal showing an associated 3 mm. shallow 
duodenal scar, felt to be a healed ulceration. 
Of the seven animals classed as negative, one 
presented a 2.5 mm. acute erosion in the 
stomach and a similar small erosion in the 
duodenum on the operative suture line. No 
active duodenal ulcers were found in any of 
the 10 animals. 


Effects on Other Viscera—In the control 
series the gall bladder was found to be tense 
and distended with bile in 4+ of 10 animals. In 
one of these the common bile duct appeared 
dilated. The gall bladder was essentially nor- 
mal in the remaining six animals. The pan- 
creas and liver were not unusual. Micro- 
scopic examination of liver, pancreas, and 
gall bladder revealed essentially normal find- 
ings. 

In animals subjected to pyloroplasty and 
section of the sphincter of Oddi, 8 of 10 showed 
the gall bladder to be collapsed or not dis- 
tended at the time of necropsy. In four the 
gall bladder was thickened ; two gall bladders 
contained viscid bile, and four were buried 
in adhesions. The pancreas seemed hyper- 
trophied in 4 of 10 animals. The liver was not 
unusual. The papilla of Vater seemed open 
or patulous in 9 of 10 animals and could not 
be identified as such in one animal. On micro- 
scopic examination, the liver showed no evi- 
dence of cholangitis or cholangiolitis, and there 
was no increase in cellularity in the “portal 
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canal” areas. No evidence of bile duct infec- 
tion was noted. The pancreas was not unusual. 
The gall bladder showed pericholecystic fibro- 


Sis 1 some instances. 


COMMENT 

Although this investigation was concerned 
mainly with the importance of the sphincter 
of Oddi, pyloroplasty’ was performed in all 
animals, including the controls, to remove 
from the experimental conditions the possi- 
bility that 
might prevent the neutralization of gastric 


histamine-induced pylorospasm 
juice in the stomach by reflux of pancreatic 
juice and bile from the duodenum. 

\Whether or not histamine can also induce 
spasm of the sphincter of Oddi is not too 
literature. Thus, 
mention that the injec- 


well documented in the 


Butsch and others * 
tion of histamine failed to relax sphincter 
spasm induced by morphine, while Lueth ° 
reported a rise in resistance after histamine 
administration in the dog. However, the 
known prolonged rise in gastric acidity pro- 
duced by histamine-in-beeswax given intra- 
muscularly can itself give rise to spasm of 
the sphincter of Oddi, since strong acid ap- 
plied to the papilla is a potent inducer of 
spasm, 

There are several findings of interest in the 
results obtained. Firstly, in this small series 
of animals, the incidence of peptic ulceration 
seemed diminished in the group subjected to 
section of the sphincter of Oddi. More strik- 
ing is the extremely low incidence of duo- 
denal ulcer in this group when contrasted 
with the control series, the three active ulcers 
This 


might well point to a more active neutraliza- 


found being present in the stomach. 


tion of acid gastric juice in the duodenum in 
the Oddi sphincterotomy group, less protec- 
tion being afforded to the controls. 

The grossly observed hypertrophy of the 
pancreas in 4 of 10 animals in the sphincter- 
The 


empty state of the gall bladder in this group. 


otomy group is of passing interest. 


and the occasional finding of thick viscid bile 
seem to be secondary effects of the sphincter 
sectioning. Some observers have mentioned 
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the advisability of performing prophylactic 
cholecystectomy in clinical cases subjected to 
division of the sphincter of Oddi. 

Of greater importance is the demonstra- 
tion that, in these short-term experiments, 
that 
sphincter of Oddi gives rise to ascending 


there is no evidence section of the 
cholangitis severe enough to produce inflam- 
matory cell infiltration in the liver. 

It would be presumptuous to transplant 
the findings embodied in this preliminary re- 
port to the peptic ulcer problem as it exists 
in man. However, in view of the importance 
of pancreatic and biliary secretions in the 
neutralization of acid gastric chyme, it would 
seem that more consideration should be given 
to the sphincter of Oddi, which by its stra- 
tegic location can prevent or restrain these 
alkaline secretions from entering the duo- 
denum under conditions of sphincter dys 
function. 


CONCLUSIONS 


In this series of animals, section of the 
sphincter of Oddi lowers the incidence of 
histamine-induced peptic ulceration when 


compared with controls. The incidence of 
duodenal ulceration seems strikingly dimin- 
ished by the procedure. 

The relation of these findings to the etiol- 


ogy of peptic ulcer is discussed. 


A 


7+ References 6 and 7. 
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epalic cLobectomy for Hemangioma oO the 


werina 


JACOB K. BERMAN, M.D. 

PAUL KIRKHOFF, M.D. 

and 

NATHAN LEVENE, M.D., Indianapolis 


Hepatic lobectomy is now an accepted pro- 
cedure in the treatment of neoplasms. We are 
reporting this case because of the youth of 
the patient and the technique employed in 
removing the entire left lobe and a portion of 
the right lobe of the liver. 


REPORT OF A CASE 

W. W. a white, full term boy, weighing 8 Ib 
4 0z. was born on March 17, 1954. The delivery was 
normal, and the baby’s color was good. However, 
Dr. R. D. Arnold, the obstetrician, noted a mass in 
the abdomen which was firm and only slightly 
movable. Within six hours after delivery there was 
a decided change in the infant's appearance. He 
became pale and cyanotic; petechial hemorrhages 
were present on the face, and the abdominal tumor 
had enlarged and softened and occupied the entire 
epigastrium but was more prominent on the left. 
Breath sounds were normal and the heart was 
regular; however, there was a Grade 1 systolic 
murmur heard best over the left fifth interspace. 

The blood studies showed an anemia, and because 
of this the possibility of splenomegaly with possible 
incomplete rupture was considered. 

On the second day of life the tumor became more 
lobulated and soft and felt as though it was partly 
cystic. It measured approximately 54% by 3 in. and 
moved with respiration. Our first impression was 
that the baby had congenital cystic disease of the 
liver with hemorrhage into the cysts; however, 
‘nannies 
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hydronephrosis and splenomegaly with rupture or 
polycystic disease of the spleen were considered as 
possible diagnoses. 

The following is a brief summary of the preopera 
tive laboratory studies. 

March 17, 1954: Hemoglobin 10.5 gm., or 68%; 
erythrocytes 2,910,000; leucocytes 9,200, with 72% 
polymorphonuclears, 2% eosinophiles, 25% lympho- 
cytes, 1% myelocytes, moderate anisocytosis and 
poikilocytosis, and 28 nucleated red cells per 100 
white blood cells. 

March 18, 1954: Hemoglobin 9.5 gm., or 62%; 
erythocytes 2,010,000; leucocytes 15,000, 81% poly 
morphonuclears, 1% eosinophiles, 1% basophiles, 
13% lymphocytes, 1% monocyte, 3% myelocytes ; 
60 nucleated red cells per 100 white blood cells; 
33 smudge cells. 

March 18, 1954: RH—negative; direct Coombs— 
negative. 

March 18 to March 21, 1954: Urine (catheter 
ized specimen) straw color, acid, 1.010; albumin- 
very faint trace; sugar—negative; red blood cells 
negative ; casts—negative ; rare pus cell; amorphous 
urates. 

X-ray findings as reported by Dr. Harold Ochs 
ner were as follows. 

March 17, 1954: One hour after birth. Film of 
chest and abdomen reveals the heart, right lung, and 
diaphragm to be normal; the left lung is not com 
pletely aerated. Intestinal gas pattern is normal. 
The liver and spleen appear to be larger than nor- 
mal, and the osseous structures are normal in ap- 
pearance. 

Six hours after birth. Film of chest and abdomen 
demonstrate upper abdominal mass on left, which 
does not displace the stomach but produces down- 
ward displacement of the colon. The liver edge 
appears to extend well below the costal margin. 

March 18, 1954: Delayed films, taken after intra- 
muscular injection of sodium iodomethamate ( Neo- 
Iopax) reveal visualization of the right renal 
shadow but no demonstrable renal or renal drainage 
visualization on the left. The bladder is fairly well 
outlined and apparently normal in size. The large 


bilateral upper abdominal tumor is well visualized. 
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Conclusion: bilateral suppression of renal function. 
Right kidney is visualized and appears normal in 
size (Fig. 1). 

Surgery —On March 22, 1954, with the patient 
under ether anesthesia, a left paramedian incision 
was made. The entire left lobe of the liver and a 
small segment of the right lobe adjacent to the fis- 
sure were replaced by a lobulated cystic and solid 
neoplasm which measured about 9.5 cm. 

A small bulldog clamp shod with hollow silk shoe 
string was placed across the hepatoduodenal liga- 
ment through the gastroepiploic foramen. The en 





Fig. 1—Intramuscular pyelogram (delayed film) 
showing right renal shadow. The large mass is 
seen to extend across the entire abdomen. The gas 
pattern apparently delineates the portion of the liver 
occupied by neoplasm from the right lobe. 


tire left lobe and a portion of the right lobe were 
removed en masse. There was very little bleeding. 
The clamp was released at intervals and each vessel 
was secured by a transfixed ligature of 00000 non- 
absorbable (silk) sutures. The liver edge was then 
sutured with interrupted 00000 chromic (gut) 
sutures and a strip of absorbable gelatin sponge 
(Gelfoam) was placed against the raw surface of 
the liver and held with several stitches of absorb- 
able (gut) sutures. Then the greater omentum was 
tucked against the gelatin sponge pack. A Penrose 
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lig. 2—Photograph of gross specimen which has 
been opened and which measures roughly 9.77.7 
5.3 cm. The hemorrhage has thinned Glisson’s 
capsule. 


drain was inserted through a small incision in the 
left upper abdomen and the wound was closed in 
layers of 000 silk. The baby received 100 cc. of 
blood during the operation and his condition after 
surgery was excellent. He was released from the 
hospital on the sixth postoperative day without 
complications or sequelae. 

Pathologic Examination—The_ gross specimen 
consists of the left and a portion of the right lobe 
of the liver. It is reddish black in color and meas- 
ures 9.7 by 7.7 by 5.3 cm. Numerous cavitations are 
encountered on sectioning, the majority of which 
are filled with a dark reddish-black currant jelly- 
like substance that is dry and granular. Near the 
midzone is a band of edematous yellowish and bluish- 
gray soggy connective tissue which shows retrac- 
tion from the level of the cut surface of the parti- 
tions (Fig. 2). 


Fig. 3.—Photomicrograph showing the predomi- 
nating picture of thin-walled blood vessels varying 
in size and shape surrounded by connective and 
myxomatous tissue. 








HEPATIC LOBECTOMY 

Microscopic examination discloses extensive ne- 
crosis with many areas showing recent hemorrhage. 
There is complete disintegration of the blood cells 
near the central portion, whereas near the periphery 
there is fresh blood. The predominant picture is one 
of many thin-walled blood vessels varying greatly 
in size and shape (Fig. 3) and suggesting benign 
hemangioma. 


DIFFERENTIAL DIAGNOSIS 


The symptoms and signs of hemangioma 
of the liver have been well described by other 


observers * 


and need not be reviewed here. 
However, in the newborn the large mass may 
he accompanied by jaundice if the hemangioma 
is in the right lobe and if, of course, it in- 
volves or produces pressure on hilar struc- 
tures. In one child thrombosis of the portal 
vein was recorded and was thought to be 
secondary to the external pressure of the 
tumor.'® Also in one instance a bruit was 
heard and led to the correct diagnosis of 
hemangioma of the liver.'’ However, with 
this sign one would also think of Cruveilhier- 
Baumgarten disease. 

Lobulated enlargements of the liver may 
be produced by primary tumors such as 
adenoma, hepatoma (Sabourin), and chol- 
angioma, as well as adrenal inclusions. Meta- 
static carcinoma is rare but does occur after 
neuroblastoma in early life. Other conditions 
which might be considered in the differential 
diagnosis are simple retention cysts, multiple 
cystic disease, echinococcus, and other ac- 
quired cysts. We have operated upon two 
babies with large cysts of the common bile 
duct which filled almost the entire abdomen 
and simulated a hepatic neoplasm. Cholecysto- 
grains may be helpful in differentiating a tu- 
mor of the liver from a congenital cyst or 
duplication of the common bile duct or gall 
bladder. 

Congenital abnormalities probably occur 
more frequently in the kidney than any other 
organ, and, therefore, an intravenous or in- 
tramuscular pyelogram is essential. Cysts and 
pseudocysts of the pancreas are more easily 
diagnosed in infants because the stomach lies 
in front; however, a meconium peritonitis 
—— en 


* References 13, 17, and 19. 


with loculations is extremely difficult to detect 
unless there is calcification around the locu- 
lated areas. We have noted this in an infant 
who was 3 days old. The subphrenic space 
and the anterior surface of the liver contained 
small loculations of fluid with minute flecks 
of calcium in the peritoneal enclosures. 


COMMENT 


Hemangioma of the liver does not often 
present itself as a clinical problem because 
usually the lesions are small, and in most in- 
stances the tumor is found unexpectedly dur- 
ing surgery or at autopsy. On rare occasions 
the lesions have become large enough to be- 
come a clinical entity. We have found a 
total of 80 cases 7 reported in the literature. 
Seventy-three were in adults and seven in 
children.t The youngest patient in whom 
surgery was successful was a child 22 days 
of age.'® 

Hemangiomas may occur anywhere in the 
body, including the mucous membranes of 
the respiratory and gastrointestinal tract, 
muscle, bone, brain, spinal cord, lungs, liver, 
kidney, and spleen. One of us (J. K. B.) has 
operated upon patients with hemangioma of 
the lung, small intestine, spleen, and liver in 
adults. 

The cavernous type of hemangioma is less 
frequent than the capillary variety. However, 
it is not encapsulated as a rule and may in- 
vade surrounding tissue very much like an 
infiltrating malignant neoplasm. Indeed, some 
cases have been found in which metastases 
(metastasizing hemangioma) were noted in 
the lungs. Intraluminal injection of iodo- 
pyracet ( Diodrast) shows the vessels to have 
few or no anastomoses, and the opaque fluid 
passes freely into afferent arteries and efferent 
veins but not into the surrounding tissue. 
This indicates that the process is usually 
limited to isolated segments, and when an 
increase in size occurs it is by projection of 
new vessels from the primary tumor and prob- 
ably not from vessels of contiguous struc- 
tures.* 

———— 
7 References 1 to 20. 
t References 1, 4, 5, 8, 11, 16, and 18. 
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There is a considerable difference of opinion 
concerning the origin of these growths. He- 
mangiomas are considered by some to be a 
simple hypertrophy and hyperplasia of vas- 
cular elements without neoplastic overgrowth. 
This concept does not explain their origin 
which is probably a developmental anomaly 
in the structure of certain vascular segments 
which do not fit into the circulatory system 
and which retain their embryonal characters. 
In this sense it is looked upon by some as a 
hamartoma which, when it undergoes true 
neoplastic formation, becomes a hamarto- 
blastoma. 

We found reports of three adults with he- 
mangioma of the liver in which spontaneous 
rupture occurred.'* In these patients the ill- 
ness was of short duration and suggested acute 
appendicitis, rupture tubal pregnancy, and 
peritonitis. In a case reported by Hendricks 
the patient died on the second day of life." 
It was felt that hemorrhage may have been 
secondary to trauma at the time of delivery. 
labor was complicated by a transverse posi- 
tion of the presenting head with midpelvic 
arrest. On the 5lst hour of life the baby 
hecame pale and weak and he died four and 
one-half hours later. Autopsy revealed blood 
in the peritoneal cavity and a hemangioma 
of the liver, with hemorrhage, thrombosis, 
and necrosis. 

Surgery is indicated in hemangioma of the 
liver as soon as the diagnosis is made because 
of the danger of necrosis and hemorrhage and 
the possibility of continued growth ultimately 
precluding successful extirpation. The thin- 
walled cystic portions of the neoplasm we de- 
scribed might have ruptured permitting a 
large or fatal intra-abdominal hemorrhage 
to occur, 

Infants tolerate surgery well, and hepatic 
lobectomy is no exception. The technique of 
this operation is recorded because it made 
the operation almost bloodless. By controlling 
the hepatic artery and portal vein in the porta- 
hepatis through the gastroepiploic foramen, 
the tumor mass could be excised completely. 
With release of the pedicle the vessels could 
be individually tied by suture ligatures. Then 
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the entire area was approximated with mat- 
with omentum to 
avoid dangerous adhesions. It should be noted 
that although a separate 


tress sutures and covered 


drainage incision 
was made in this case very little bile escaped, 
in fact so little that the dressing did not re- 
quire changing at any time until the stitches 
were removed, on the sixth postoperative day. 

There have been no difficulties in feeding 
and the child has gained weight and progressed 
normally in every way. There is no jaundice 
or decrease in liver function and_ blood 
counts are entirely normal at the present 
This 


that only approximately a fifth of the liver 


time. illustrates the well-known fact 
is needed for ordinary metabolic processes 
even in an adult. 

SUMMARY 

A 5-day-old infant with a large hemangioma 
of the liver was successfully treated by hepatic 
lobectomy. The operation was not only justi- 
fied but imperative, owing to the fact that a 
large hemorrhage had occurred within the 
necrotic liver tissue and threatened to rupture 
through Glisson’s capsule had surgery been 
delayed. 
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Contents of inguinal hernial sacs may be 
protean, They can include almost any struc- 
ture in the abdomen as well as benign and 
malignant lesions which afflict these struc- 
tures. Also, metastatic foci to the peritoneal 
lining of the sac can result from remote and 
adjacent malignant processes. This paper is 
concerned only with neoplastic processes 
found primarily within a hernial sac. 

In 1899 Lejars* presented a classification 
of tumors of hernial sacs: intrasaccular, sac- 
cular, and extrasaccular. The microscopic 
pathological descriptions of representative 
cases were, for the most part, not complete. 
Nevertheless, adhering to this classification, 
Pagliani,® in 1937, collected from the foreign 
literature four documented intrasaccular tu- 
mors: Nové and Josserand *—lipoma of 
appendix ; Patel ¢—carcinoma of appendix ; 
Gros and Denard —fibrosarcoma of mesen- 
Richard * 


tery ; fibroma of mesentery. Ile 


also found a single case of saccular tumor 
( Rossi $—mesothelioma of sac) but no ex- 
trasaccular tumors. In addition, he presented 
a case of a benign fibromyxoma in the sac. 

the 
literature for the past 25 years discloses 7 


A supplementary survey of world 
additional cases; Carroll and Jacobs *—a 
scrotal hernia containing small intestine and 
a primary carcinoma of a bladder diver- 


em 
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rimary , in Snguinal Shwiel ;, 





ticulum; Gerhardt * 





carcinoma of sigmoid 
colon; Berceanu '—lipoblastic sarcoma of 
omentum in the internal inguinal ring ; Zim- 
merman and Laufman ‘—malignant mesen- 
chymal tumor, probably a mesothelioma of 
the peritoneal lining of the sac; malignant 
mesenchymal tumor, probably a liposarcoma 
of the sac; degenerating fibromyxoma or 


ay 


—carci- 
noma of bladder. Two recent cases have come 
to our attention and will be added to this 
series. 


fibromyxosarcoma; Oppenheimer 


Case 1.—On June 20, 1953, the patient, a 
60-year-old white man, complained of obstipa- 
tion and moderate abdominal distention and 


cramps of 10 days’ duration. The patient had a 
progressively enlarging left scrotal hernia for 10 
years which was not reducible for the past three 
years. A 10 Ib. weight loss was noted in the six 
months prior to admission. Physical examination 
revealed an obese white man in moderate distress 
due to abdominal cramps and hiccup. The abdomen 
was markedly protuberant Bor- 
audible. A 


slightly 


and tympanitic. 


borygmi were moderately large left 


scrotal hernia was tender, moderately 
tense, and not reducible. X-ray of the abdomen 
revealed dilated small and large intestinal loops 
which appeared to terminate in the sigmoid colon. 
\ barium enema showed a flow of barium into a 
narrowed sigmoid colon which lay within the left 
scrotal hernial sac. 

The left 


inguinal 


scrotum was explored through a_ left 


incision. A 15-cm. mass, consisting of 
acutely and chronically inflamed tissue surrounding 
an incarcerated loop of sigmoid colon, was en- 
countered. At the bottom of the loop was a firm to 
hard annular lesion measuring 4 cm. in diameter. 
Here, the lumen of the bowel was stenosed to 1 cm. 
in diameter. The sigmoid colon within the hernial 


sac as well as the left testis and spermatic cord 
were resected. The descending colon was brought 
out as a colostomy through a left rectus incision 
and the distal sigmoid colon was closed and left in 
the peritoneal cavity. The hernial defect, which in- 
cluded the entire floor of the inguinal canal as well 
as the internal ring, was repaired by a modified 
Bassini technique with absorbable (gut) sutures. 


The pathology report was adenocarcinoma of the 





PRIMARY TUMORS IN INGUINAL 








large bowel with invasion of the wall of the hernial 


sac. One month later, a primary end-to-end anasto- 
mosis between the descending colon and the distal 
portion of the sigmoid colon was performed. It was 
noted at this time that the peritoneal cavity was 
well seeded with white nodules. Five months after 
the original operation the patient was reported to 
have died in another hospital. 

Case 2.—E, L. (1394): The patient, a 64-year-old 
white man, complained of a right inguinal bulge of 
six years’ duration. The bulge, at the onset, was 
held reduced by a truss. However, it became ir- 
protruded into the 


reducible as it progressively 


scrotum, On May i, 1954, the large right indirect 


scrotal hernia was repaired. Within the hernial sac 












ig. 2 (Case 2).—The 
microscopic picture of be 
ign nonmetastasizing  fi- 
brosarcoma of the mesen- 


tery of the small intestine ; 


Hematoxylin and eosin 
stain; reduced to two- 
thirds of mag. « 100. 


SACS 





(Case 1).—The 
pattern of the 
lateral limb of the loop 
of sigmoid colon in the 


Fig. 1 


mucosal 


left scrotum is effaced. 
The arrow points to the 
primary site of the carci- 
noma. The catheter is in 
the rectal ampulla. 


were several loops of terminal ileum with a 7 cm. 
firm, encapsulated mass in the mesentery. The mass 
was resected. On section, it had a pink-white, fairly 
homogenous appearance. Microscopically, the tumor 
consisted of a preponderance of spindle cells in a 
whorl-like arrangement. Foot’s silver stain revealed 
the presence of large amounts of reticulum. The 
pathological diagnosis was benign, nonmetastasizing 


fibrosarcoma of the mesentery of the ileum. 


COMMENT 
\ diagnostic feature in the majority of 
cases of neoplasms in hernial sacs is_ the 


irreducibility of the contents. This comes 








about when the tumor exceeds the diameter 
of the internal ring or spreads to adjacent 
tissues. In advanced stages the tumors may 
cause intestinal obstruction or strangulation. 
Irreducibility of an inguinal hernia of long 
standing, especially in an elderly patient, 
should raise one’s index of suspicion for a 
neoplastic process in the sac. A barium enema 
is an indicated diagnostic procedure. 

In one interesting case from the literature 
(Berceanu ), no hernia was noticed on physi- 
cal examination. The diagnosis of a tumor 
in the internal ring was made during a 
laparotomy for a “chronic appendicitis.” ‘The 
patient had complained of chronic right lower 
quadrant pain which radiated to the right 
testicle and was accentuated by coughing and 
straining. 

The occurrence of a carcinoma of the sig- 
moid colon in a hernial sac in Case 1 is prob- 
ably fortuitous. This is the second recorded 
case of its kind in the literature. The benign, 
nonmetastasizing fibrosarcoma of the mesen- 
tery of the small bowel which was present 
in Case 2 is likewise an exceedingly rare 
lesion. Dr. Arthur Purdy Stout || has seen 
only nine such lesions in his extensive ex- 
perience with mesenchymal tumors. 

The treatment of neoplasms in_ hernial 
sacs is extirpation when feasible. 


Personal communication to the author. 
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SUMMARY 

Two cases of primary tumors in inguinal 
hernial sacs are presented—a carcinoma of 
the sigmoid colon and a benign, nonmetasta- 
sizing fibrosarcoma of the mesentery of the 
small intestine. 

Review of the literature discloses 13 cases 
of primary tumors in inguinal hernial sacs. 
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Tiphalangeal he nF 


A. M. SALLAM, M.Ch. (Orth.) (Liverpool), 
Alexandria, Egypt 


The occurrence of three phalanges in the 


human thumb is a very rare deformity. 
Struthers published the first case in 1863. 
In the following 30 years, 10 cases only were 
reported,'’ and up till 1916 Stieve, review- 
ing all the literature, could collect only 39 
cases.” The condition was mentioned very 


scarcely after that. lor 25 years not a 
single case had been seen by Dr. M. Power- 
any in the Radiological Department of the 
Hospital for Joint Diseases. P. \W. Lapidus 
and others had to examine 75,000 persons 
to discover only 3 cases with triphalangeal 
thumbs (0.004% ).° The following case is 
thus worth recording. 

A. A., a man, 65 years old, came complaining of 
That was 
his first visit to a physician all through his life. 
His hands had a 


contusion of his chest, in an accident. 


curious shape. Dorsally, both 
thumbs were longer and thinner than normal, con- 
vex outward, and held in about 40 degree abduc- 
—E————— 
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Figure 1. 


tion (Fig. 1). Viewed from the palmar surface, 
the proximal ends or roots of the palms were nar 
rower than usual, with the carpal creases ob- 
liquely directed, going distally and laterally (Fig. 
2). The thenar eminences were very flat, and the 
abducted curved position of both thumbs was very 
evident. Viewed from either side, it was quite 
apparent that the thumbs were three-jointed. 

The three joints in each thumb were mobile, 
but flexion was limited in the distal two. Opposi- 
tion was normal, but adduction was very limited: 
the thumb could not be brought to touch the index 
in its whole length. The hand was otherwise nor- 
mal with the digital formula 3> 2> 4> 5> 1,1° 
The man had been carrying on his work as laborer 
in a shipping company without any difficulty. 

Two other congenital anomalies were present—a 
defect in his sternum and a perforation in his hard 
palate. His feet were normal, of the digital for- 
mula 1> 2> 3> 4> 5. The man denied any family 
history of polyphalangism or any other congenital 
deformity. Roentgenological examination of both 
hands (Fig. 3) shows clearly the triphalangeal na- 
both The middle 


phalanges are by far the smallest, with their distal 


ture and thumbs. 


symmetry of 
ends slanting toward the index fingers, thus caus- 
ing the outer convexity of both thumbs. The scle- 
rosis of bone adjacent to the interphalangeal joints 
of both thumbs explains the limitation of their 
movement. The proximal phalanx of either thumb 


is relatively longer than usual. 


Figure 2. 
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Figure 3. 


COM MENT 


Triphalangism of the human thumb may 
be unilateral but is more frequently bilateral. 
According to Stieve (1916), only bilateral 
cases have a hereditary tendency, but Gates 
believes that unilateral ones may also do so. 


As early as 1892, Windle affirmed that 
a three-phalanged thumb may exist in the 
following forms: (1) alone, representing the 
normal pollex, or (2) with a supernumerary 
pollex. 


In the latter case (a) both pollex and 
supernumerary, or proepollex, may possess 
three phalanges; (>) the three-phalanged 
digit may be the ulnar of the two, or 
(c) more rarely, it may be the radial. 

In the case first described in 1863 by 
Struthers,! each hand and foot had six digits, 
and each thumb metacarpal 


carried two 


thumbs, the radial of which was. tri- 
phalanged. 

Other congenital deformities may exist. 
The case described by Stieve in 1916 was 
that of a 19-year-old boy, who had also 
congenital atresia ani. Polonshaja’s 


(1936) had congenital defects of the heart, 


case 


intestines, and arteries.° 

One is very inclined to agree with Lapidus 
and others ° that triphalangism of the thumb 
may have at least two origins: (a) A double 
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index or an extra finger, fused on the radial 
side of a hand which lost its thumb. Brails- 
ford is apparently of that opinion.' He says 
the thumb is replaced by a digit which has 
the clinical and roentgenological features of 
a little finger. In his description, as in Ogil- 
vie’s case,* the proximal segment ‘“meta- 
carpal” has an epiphysis at either end. 
(b) The remains of a bifid thumb, which 
developed incompletely. Bifidism, a stage 
towards polydactylism, is due to a tendency 
towards logitudinal splitting of the origin- 
ally pentadactyl limb. Splitting of a finger 
begins distally and extends proximally. In 
the thumb, there is sometimes only bifidism 
of the distal phalanx.’ It was beautifully 
shown by Lapidus and Guidotti’ that the 
additional phalanx of a triphalangeal thumb 
is not a true phalanx similar to those in 
the lesser fingers, but rather a remnant of 
the base of one of the phalanges of a bifid 
thumb. The extra phalanx may be the middle 
one (remnant of a bifid distal phalanx) or 
the proximal one (remnant of a bifid proxi- 
mal phalanx). 

According to Cutler,’ Campbell,* and Bun- 
nell,” the condition needs no treatment. 

Pron “Y, 
has an unpublished report of bilateral triphalangism 


H. Aasar, who gave help and advice, 


of the thumb occurring in two brothers and their 
father. 





TRIPHALANGEAL THUMBS 
REFERENCES 
1. Brailsford, J. F.: The Radiology of Bones 
and Joints, Ed. 4, London, J. & A. Churchill, Ltd., 
1948, p. 32. 
2. Bunnell, S.: Surgery of the Hand, Ed. 3, 
London, J. B. Lippincott Company, 1944, p. 641. 
3. Campbell, W. C.: 


Campbell’s Operative 


Orthopoedics, Ed. 2, London, Henry Kimpton, 
1949. 
4. Cutler, C. W.: The Hand, Ed. 1, Philadel- 


phia, W. B. Saunders Company, 1942, p. 421. 
5. Gates, R. R.: Human Genetics, Ed. 1, 
York, The Macmillan Company, 1946, p. 413. 


New 


6. Lapidus, P. W.: Triphalangeal Thumb, 
Surg., Gynec. & Obst. 77:715, 1943. 
7. Lapidus, P. W., and Guidotti, G.: Tri- 


phalangeal Bifid Thumb, Arch. Surg. 49:228, 1944, 


8. Ogilvie, W. H.: Case Presentation, Proc. 
Roy. Soc. Med. 23:38, 1930. 
9. Weingrow, S. W.: Supernumerary Distal 


Phalynx of Thumb, Am. J. 
1930. 

10. Wood, J. F.: The Principles of Anatomy, As 
Seen in the Hand, Ed. 2, London, B. T. & Cox, 
1941, p. 43. 

11. Windle, B. G. A.: The Occurrence of an Ad- 
ditional Phalanx in the Anat. 
26:100, 1891. 


Roentgenol. 23:206, 


Human Pollex, J. 


nN 
un 
=) 








, = la 


GRAFTON A. SMITH, MLC. 

JEFF R. MOORE, M.D. 

and 

JOHN F. PERRY Jr., M.D., Minneapolis 


external hernia is one of the commonest 
In fact, it 


has been reported as the most frequent cause, 


causes of intestinal obstruction. 
although this is probably not true today. 
With few exceptions, reports in the past have 
described this condition as having a grave 
prognosis, especially among patients requir- 
ing resection of the bowel. Since it is both a 
frequent and a serious surgical emergency, 
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further study of the problem seemed to be 
justified. 

This report is a review of the recent ex- 
perience at this clinic in the management of 
intestinal obstructions caused by external 
hernia. 

CLINICAL MATERIAL 

Between Jan. 1, 1942, and Sept. 1, 1953, 
130 obstructions due to external hernia were 
seen at the University of Minnesota Hospi- 
tals. In each patient the diagnosis of hernial 
obstruction was made by history, physical 
examination, and = roentgenographic study. 
The diagnosis was verified at operation in 
126 patients. All patients who died were sub- 
mitted to postmortem examination. 

These constituted 10.2% of all intestinal 
obstructions encountered during this period,’ 
making it the third most frequent cause of 
intestinal obstruction. Moreover, hernial ob- 
structions led to strangulation of the bowel 
and gangrene in a greater percentage of cases 
than did any other etiological agent causing 
mechanical intestinal obstruction (Fig. 1). 


[] Various Type of 
Mechanical Obstructions 
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Fig. 1. 


mechanical obstructions seen at the University of Minnesota Hospitals between Jan. 1, 


and Sept. 1, 1953. 
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The incidence of obstructions due to external hernia among various types of all 
1942, 











INTESTINAL OBSTRUCTION 


TABLE 1.—/ncidence of Acute 
(Experience 


rotal 
No. 
POIs vi8i5o 6: ccvesindcdnvcccunecenaunecne 947 
PUNE ccduuccccuseceuddeudvwudsedacwenes 96 
I ccccanvavicuceneeveceKauancenees 39 
NN cin sdieweveusratavesuvacucuancuees 121 
oe er ceere ree Tee eer tree 8 
SNE cca cnenccuaccducidedacesneceneuass 256 
UUM icavaccvecactdereducewesuquaonenant 1,467 


Incidence of Obstruction in Patients with 
External Hernia.—During the period studied, 
1467 patients with external hernia were ad- 
mitted to the hospital for treatment. Intesti- 
nal obstruction due to incarceration or 
strangulation of the bowel was present in 
8.8% of these at the time of admission (‘Table 
1). As would be expected inguinal hernia 
caused the greater number of obstructions, 
as this was the commonest type of hernia 
encountered. However, this complication was 
commonest among patients with femoral 
hernia and omphaloceles. 

Definite impairment of the bowel circula- 
tion was frequently associated with these 
obstructions. Gangrene or severe discolora 
tion of the bowel was present in 46.9% of 
these patients. Obstructions caused by fem- 
most 


oral hernia and omphaloceles were 
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External Hernias 


Color 
Changes 
but Frank 
Obstructed Viable Gangrene Deaths 
56 ( 5.9%) 13 11 3 
37 (38.5%) 10 17 2 
1 ( 2.5%) 0 0 0 
10 ( 8.2%) 2 1 
2 (25.0%) 0 1 0 
24 ( 9.0%) 1 4 3 
130 ( &.8%) 26 35 Y (6.9%) 


frequently complicated by gangrene and it 


was less common when obstruction was 
caused by external hernias of other types. 
Age Distribution—Intestinal obstructions 
due to hernia were most prevalent among 
aged patients ; 61% of the entire group were 
over 60 years of age (Fig. 2). The large pro- 
portion of patients in the old age group only 
demonstrated that patients frequently de 
ferred elective repair of hernias while they 
were young and continued to tolerate the 
defect until obstruction intervened in old age. 
Symptoms and Signs.—A\though tender- 
ness occurred frequently in patients with 
gangrene, it was found in over one-half of 
the patients with viable bowel as well. The 
remaining clinical data was of even less value 
in this regard. It is apparent that on clinical 
the 


bowel cannot be distinguished from gangre- 


grounds incarcerated, nongangrenous 
nous intestine with certainty. 

Mortality Data—Of the 130 patients 9 
died, an over-all mortality rate of 6.9%. 
Operation was carried out in four patients 
who appeared moribund at the time of admis- 
sion and the effort was unrewarding, as all 
died. If these four patients are excluded, the 
mortality rate was 4.0%. 

The 


strangulated external hernia were as follows. 


causes of death in patients with 
(a) Four patients were moribund on admis- 
sion and had gangrene. Three of these had 
peritonitis as well and died of the effects of 
this complication. The fourth patient devel 
oped a cardiac arrest during operation and 
succumbed. (>) In five patients, viable bowel 
had been found at operation and gangrene 
could not be incriminated as leading to death. 
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Fig. 3.—Relationship between clinical findings and bowel viability. 
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struction. 


Of these, two died of pulmonary embolus ; 
one died of cardiac failure and another of 
pneumonia and atelectasis and, finally, cere- 
brovascular accident caused one death. 

The relationship of clinical findings to 
mortality rates are given in Figure 4. Gan- 
grene, the most lethal agent in hernial ob- 
structions, was the cause of death in the four 
moribund patients. In each case, a prolonged 
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Fig. 4—The mortality rate associated with various clinical findings in patients with ob- 
g ) 


delay occurred prior to hospital admission. 
In addition, a delay in hospitalization greater 
than 24 hours was in part responsible for 
two other deaths. The mortality rate for pa- 
tients admitted to the hospital within 24 
hours after the onset of the obstruction was 
only 4.5%. If the hernia remained untreated 
for 24 hours or more, it increased to 11%. 
Likewise, advanced age adversely affected 
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survival but was a less important factor than 
either gangrene or delayed treatment. Sixty- 
one per cent of hernias with obstruction oc- 
curred in patients over 60 years of age and 
three-fourths of the deaths were in this age 
group. Concomitant diseases contributed to 
death in four aged patients. Also of less im- 
portance were the findings that all deaths 
occurred in patients with small-bowel ob- 
structions and the mortality rate was highest 
among patients with slight distention of the 
intestine. This latter result was in contrast to 
the observation that mortality rates in pa- 
tients with intestinal obstruction were high- 
the 
degree.! The discrepancy is explained in part 


est when distention was of a_ severe 


by the fact that strangulated hernias were 


This was not dissimilar from the 4.7% mor- 
tality rate among 86 patients treated by 


operative reduction of the hernia alone. The 
over-all mortality rate in operatively treated 
patients of 7.1% in this series as compared 
to 19.1% in a similar group reported from 
this clinic in 1939 * shows a definite improve- 
ment in the results of surgical treatment of 
this disease. 
COMMENTS 

Obstruction caused by external hernia is a 
frequent problem in the experience of all 
abdominal surgeons. At this clinic, approxi- 
mately 9% of the external hernias are com- 
plicated in this manner, and 10% of acute 
mechanical obstructions are caused by a 
strangulating external hernia. Since differen- 





TABLE 2.—Results of Surgical Treatment in Obstructions Due to External Hernia (126 Cases) 





Nongangrenous 
Obstruction 


No. of 


Per Cent 
Type of Treatment Patients Deaths Mortality 
A. Reduction without resection 83 4 48 
B. Resection of bowel 8 1 12.5 
Cc. Anesthesia without completing 0 0 0.0 
operation 
Ur axdtacnacsutatesnecss 91 5 5.5 


Total 
Obstruction 


Fangrenous 
Obstruction 





No. of Per Cent 


No. of Per Cent 

Patients Deaths Mortality Patients Deaths Mortality 
3* 0 0.0 86 4 4.7 
30t 2 6.7 38 3 7.9 
2t 2 100.0 2 2 100.0 
35 1 11.4 126 9 7.1 


* Richter’s hernia with localized gangrenous area inverted. _— ' : 
+ T'wo patients were terminal at the time of operation and died in a short time after surgery. 


(Pentothal) and curare. 
fortunately often treated before a severe de- 
gree of distention occurred. 
Treatment.—Surgery was, of course, the 
proper treatment for strangulating external 
hernia. Four patients refused surgery and 
reduction by taxis was successfully employed. 
The remaining patients were operated upon 
(Table 2). 
other supportive measures were employed as 


Gastrointestinal suction and 
adjuncts to treatment in all patients. The 
mortality rate was higher in the group that 
required intestinal resection at operation than 
in patients who had only reduction of the 
bowel. Two deaths accountable to resection 
were in patients who were moribund at the 
time of admission but who were nevertheless 


operated upon. If these are excluded, a cor- 
rected mortality rate of 2.8% for 36 patients 
treated by intestinal resection is obtained. 





t Both patients had diffuse peritonitis on admission; one died under local anesthesia; the other received thiopental 


tiation between gangrenous and nongangre- 
nous hernial obstructions is not absolute and 
since delay in carrying out operation in both 
groups of cases carried an increasing mor- 
tality rate, the primary consideration in treat- 
ment of strangulating external hernia is early 
operation. 

Obstructed hernias occur most frequently 
in aged patients where concomitant systemic 
diseases frequently may be the direct cause of 
death. Of course, these diseases must be rec- 
ognized and treated. Furthermore, careful 
management of fluid-electrolyte therapy, lib- 
eral use of whole blood in patient with 
strangulated bowel, administration of anti- 
biotics for the control of secondary infections, 
and early ambulation to avoid pulmonary 
emboli should be helpful in improving the 
prognosis in these patients. Finally, since 
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early repair of the hernia will prevent this 
type of obstruction, the surgeon should urge 
patients to have their hernias corrected prior 
to this critical period in life. 

In obstructed patients, the choice of opera- 
tive procedure is dependent upon the condi- 
tion of the bowel at the time of exploration. 
Primary resection is mandatory in all cases 
with questionably viable or gangrenous bowel. 
Reluctance to resect questionably viable in 
testine is not warranted, since the mortality 
rate after bowel resection was very low in 
nonmoribund patients. Among patients with 
gangrenous lesions, distention in the proximal 
bowel should be relieved prior to resection by 
aseptic decompressive enterotomy or inser- 
tion of a long intestinal tube at the time of 
surgery. Operative decompression of the 
howel obviates major spillage at the time of 
anastomosis, reduces the difficulties encoun- 
tered in repair of the hernia, and alleviates 
tension on the anastomosis during the imme- 
diate postoperative period. In order to fur- 
ther avoid peritoneal contamination, the 
closed, aseptic, end-to-end anastomosis is 
routinely used in this clinic. Protection of the 
anastomosis from possible ileus by gastric or 
intestinal suction during the postsurgical pe- 
riod is mandatory. When the bowel is viable, 
reduction of the hernia followed by a brief 
course of gastric suction 1s sufficient. 

Repair of the hernia can usually be accom- 
plished after attention to the incarcerated 
segment of intestine. In massive hernias, 
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however, with concomitant severe distention, 
it is better to limit primary surgery to the 
relief of obstruction alone. Correction of the 
abdominal defect is accomplished more safely 
at a later date when the problem of distention 
does not prevail. 


SUMMARY 

A report comprising the experience of the 
University of Minnesota Hospitals in the 
management of 130 patients with obstruction 
due to incarcerated external hernia is_pre- 
sented, 

Frequent impairment of the bowel circula- 
tion rendered early surgical treatment manda- 
tory. Operative reduction of the incarcerated 
bowel resulted in a death rate of 4.8%. Re- 
section of the bowel in nonmoribund patients 
showed no added risk since the mortality rate 
was only 2.8% in this group. 

The over-all mortality rate was 6.9%. The 
major factors contributing to death were 
delayed admission to the hospital and_ the 


concomitant diseases of old age. 
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Subhepatic Appendicitis 


ALLEN KING, M.D., Shreveport, La. 


Complete nondescent of the cecum and ap- 


pendix with its characteristic anatomical 
variance is significant as the source of appen- 
dicitis which occasionally occurs in the upper 


right abdomen. 
INCIDENCE 

Strangely, literature dealing with subhepa- 
tic cecum, with or without appendicitis, is 
comparatively scarce. 

l.ockwood,'! in 1892, reported one case 
studied at autopsy and referred to another 
of Professor Turner in 1863. Treves,'® in 
1885, listed two cases studied at autopsy, and 
later Robinson * reported 2 cases in the study 
of 130 necropsies. Smith,'® in 1911, reporting 
autopsy studies on infants, most of whom 
were under 3 months of age, stated that non- 
descent of the cecum occurred in 6% of 1050 
Cases. 

Surgeons have described occasional cases 
discovered at operation.f Jonas, reporting 11 
cases in which he was able to demonstrate 
arrest in development of the intestinal tract, 
described three in which the appendix was 
found in the gall-bladder region and two in 
which it was just below the border of the 
stomach. Gardner * described the mechanism 
by which pain from the inflamed subhepatic 
appendix might be frequently located in the 
right midabdomen. 

Roentgenologists have shown considerable 
interest in this anomaly. Maclean,'? in 1925, 
described three cases, and Kantor,'’ in 1928, 
reported three more in studies of 1049 colons. 
Pierce.’ in 1931, reported three additional 

Submitted for publication Jan. 5, 1955. 

l'rom the Surgical Service, VA Hospital. 

* Cited by Fowler.® 
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Fig. 1—Complete nondescent of the cecum, with 
the appendix lying between the fundus of the gali 
bladder and the pylorus. The base of the appendix 
and cecum are both incorporated within a perito- 
neal fold which continues downward as the anterior 
layer of the great omentum. 


cases, and, by barium studies on infants, he 
corroborated observations of MacLean and 
Harvey that descent was probably normally 
begun or accomplished by the eighth month 
of fetal life. 
EMBRYOLOGY 

After migration and in the later stages of 
rotation the cecum passes upward from the 
umbilicus toward the stomach, then, in a 
counterclockwise direction from left to right 
across the duodenum, finally reaching the sub- 
hepatic position under the right lobe of the 
liver, where it lies upon completion of this 
stage, at about the fifth month. Normally, 
descent of the cecum starts at about the fifth 
month and usually is completed with the cecum 
in its proper position in the iliac fossa be- 
tween the eighth month and term. Final ad- 
justment is probably not completed until four 
months after birth. 

Harvey * states that fixation is ordinarily 
a somewhat later process than descent and 
shows that even after the sixth month of in- 
trauterine life this process is still in progress. 
Ile describes fixation of the large intestine 
as that of a physiological fusion of contiguous 
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peritoneal surfaces. It must be remembered, 
however, that there is no peritoneal layer be- 
hind the fixed portions of the large bowel, and 
the following description by Lockwood ™ 
seems to be a more logical explanation : 

The whole colon, before it has attained its final 
stage, has an abundant mesentery. The small in- 
testines as they elongate occupy the front and lower 
part of the abdominal cavity. This necessarily tends 
to raise the transverse and keep back the ascending 
and descending colons. As these latter attain their 
proper position and increase in size, they have no 
tendency to retain their mesentery, but separate its 
layers until at last they are uncovered behind. 


While these processes are taking place, the 
ileum is normally free throughout, but oc- 
casionally it becomes fixed so that it is attached 





Poin 


& 
Tenderness 


lig. 2.—Festoon-like arrangement of the right 


colon with typical high fixation of the appendix and 
cecum. The site of pain and tenderness, caused by 
appendicitis, is shown. 


to the posterior parietal wall in the same man- 
ner as the ascending colon, 

Descent and fixation of the cecum is closely 
correlated with development of the great 
omentum, which at the sixth month of fetal 
life may extend as far downward as the cecum. 
In man it diminishes in extent with maturity 
until finally it reaches only as far as the hepa- 
tic flexure, where it becomes continuous by 
its anterior layer with the peritoneum over 
the duodenum and upper pole of the right 
kidney. 

Six cases of subhepatic appendicitis almost 
identical in clinical and anatomical features are 
described as a group, illustrated by Case 1 
and the accompanying photographs. Four 
were correctly diagnosed and two were dis- 
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covered when patients with previously demon- 
strated duodenal ulcers underwent explora- 
tory operations because of suspected posterior 
perforation. 

Case 1.—A _ hospital attendant complained of 
nausea and epigastric pain, first noticed 10 hours 
previously, which had moved to a sharply localized 
point to the right of the umbilicus. There was 
slight elevation of temperature and leucocytosis. 
Palpation of the abdomen revealed moderate splint- 
ing on the right side, with well-localized tenderness 
in the midabdomen, to the right of the umbilicus. 
The impression was acute retrocecal appendicitis, 
and so emergency operation was nerformed. 

Exploration of the abdomen revealed the cecum 
fixed at the hepatic flexure with the appendix point- 
ing at first vertically upward and then curving 
medially. From the cecum the colon descended for 
a short distance, then doubled upon itself, returning 
to the hepatic flexure and transverse colon, which 
were normally placed. The appendix and cecum 
were both firmly incorporated in a peritoneal band, 
part of the fold which covered the duodenum above 
and medially. There was no mesoappendix. The 
terminal ileum was retroperitoneal and entered the 
cecum posteriorly. An acutely inflamed appendix 
was removed, and the abdomen was closed. 


COMMENT 

Review of the literature and careful study 
of six cases of subhepatic appendicitis dis- 
close the occurrence of an almost constant 
pattern. 

Generally speaking, the cecum and base of 
the appendix are incorporated within and be- 
hind the anterior layer of visceral peritoneum, 
pointing upward and/or medially toward the 
gall bladder and pylorus. The right coijon 
drops for a short distance as a festoon, re- 
doubling upon itself to join the hepatic flex- 
ure. There is no shortening of the ascending 
colon. The terminal ileum loses its mesentery 
near the normal site of the ileocecal junction 
and extends upward in a_ retroperitoneal 
position to meet the high cecum, entering from 
behind and medially. The blood supply of the 
cecum and appendix also follows the ileum 
upward retroperitoneally. 

Frequently, misguided by tenderness lo- 
calized to the right of the umbilicus, one em- 
ploys an ordinary transverse incision far too 
low for safe removal of the misplaced ap- 
pendix. This anomaly is easily recognized 











SUBHEPATIC APPENDICITIS 
by noting absence of the cecum in the lower 
right quadrant, loss of mesentery of the ter- 
minal ileum, and a high-looped ascending 
colon. Considerable aimless search and embar- 
rassment are avoided by immediate closure 
of the low incision and employment of one 
which allows ready access to the subhepatic 
area. 
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ae Ube of Streptohinase--Streptodornase 


on Sa ace A tins 


CHARLES D. COOPER, M.D. 
WARREN E. C. WACKER, M.D. 
and 


MONROE J. ROMANSKY, M.D., Washington, D. C. 


In 1948, Tillet and Sherry published a 
report! on the clinical use of streptokinase 
and streptodornase for enzymatic débride- 
ment. Since then, many papers have appeared 
which have demonstrated the therapeutic 
effectiveness of these agents in a variety 
of clinical conditions. 

Despite this large and ever growing litera- 
ture, it is felt that the following report is 
indicated to demonstrate that enzymatic ther- 
apy, if properly used, can at times be over- 
whelmingly important in the management 
of infected wounds. In some of the cases 
presented here, the use of streptokinase- 
streptodornase (SK-SD) (Varidase, Led- 
erle) resulted in control of serious conditions 
which were otherwise refractory to treatment 
and which, had they not been so treated, 
would have resulted in severe incapacitation, 
or, in one case, the death of the patient. 

It is the purpose of this paper to review 
and emphasize some of the various methods 
by which SK-SD has been applied in the 
treatment of surface lesions and to present 
a regimen which was found to be highly 
successful in the treatment of the varied 
lesions presented here. 

Submitted for publication Jan, 13, 1955. 

From the Medical Service, George Washington 
University Hospital and the Department of Medi- 
cine, George Washington University School of 
Medicine. 
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METHODS AND MATERIALS 

All materials were handled under sterile condi- 
tions. A vial containing 100,000 units of strepto- 
kinase and 25,000 units of streptodornase was dis- 
solved in 3 ml. of isotonic sodium chloride; 1 ml 
of this solution was then diluted to 10 ml. with iso- 
tonic sodium chloride. This final concentration was 
used where the agents were applied to the lesions in 
liquid form, as a spray, wet dressings, or as a 
continuous drip. 

The enzyme solution was incorporated into 
various creams and jellies of the water-soluble type 
(KY jelly, Lubefax, Neobase), 1 vial of SK-SD per 
ounce. Carboxymethyleellulose jelly (CMC, 
Lederle) proved to be the most satisfactory vehicle. 
One vial of SK-SD was dissolved in 5 ml. of iso- 
tonic sodium chloride, and this solution was mixed 
with one ounce of CMC. 

As a spray, the SK-SD solution was applied with 
a No. 5 De Vilbiss atomizer. For wet dressings, 
gauze saturated with the enzyme mixture and 
covered with nylon was used. Polyethylene cathe- 
ters were used for continuous drip therapy. 

All preparations containing the enzyme solution, 
once prepared, were kept refrigerated at 2 to 5 C. 
Although the solution and the jelly are stable at 
this temperature for at least a week, in this study 
any unused materials were discarded after 72 hours. 


CLINICAL RESULTS 

The conditions treated in this study are 
summarized in the Table. A critical evalua- 
tion of any therapeutic agent used in the 
treatment of surface lesions is difficult be- 
cause of the many variable factors involved, 
such as duration and extent of the ulcerated 
area, state of blood supply, nutritional status, 
and the presence of associated disease. How- 
ever, subsidence of inflammation, liquefaction 
of exudates, appearance of granulation tis- 
sue, and epithelialization following SK-SD 
therapy provided an objective method of 
analysis. 
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All of the ulcers associated with venous 
stasis, arteriosclerosis obliterans, and throm- 
boangiitis obliterans had proved refractory 
to treatment at the time they were seen. 
Eight patients were admitted to the hospital 
and were treated at bed rest, while three of 
the patients with varicose ulcers were treated 
while ambulatory. SK-SD was employed in 
the form of a spray as well as incorporated 
in CMC jelly. Response was rapid. Liquefac- 
tion of exudates followed the first two to 
three days of therapy. Eschars were readily 
removed and revealed underlying areas of 
healthy granulation tissue. Epithelialization 
progressed rapidly. Complete healing  oc- 


Summary of Conditions Treated in This Study 


Patients, 


Diagnosis No. 

Superficial ulcerations associated with 
Wi WUMMGCadacoceceeucttcsweswkonsawuns 6 
Arterioselerosis obliterans... ...........00005 3 
Thromboangiitis obliterans................ p 
Mediterranean anemia..........cccccccccces l 
Chronie rheumatoid arthritis.............. 3 
Chrome gouty arthritis. ........ccccccecccecs 1 
Disseminated lupus erythematosus........ 1 
MEI Wis sncsicccuseccevccessosawaseuecs 20 
Abdominoperineal reseetion,...............008 2 
Postoperative wound infeetions.............. 8 
SE docunccdnusenamianemuiennvanceacsls 2 
CROMER DIMI CER 5a oin. oo ieicdic cc cccccccsccs 1 
Total no 


curred within approximately four to six 
weeks. 

The patient with Mediterranean anemia 
had, as a complication, bilateral median ankle 
ulcers. These had been present for three 
years. Various forms of therapy, including 
skin grafts, had been unsuccessful. Response 
to therapy with SK-SD was excellent, with 
complete healing within six weeks.” 

Wright * has described the use of enzymes 
in the treatment of 15 patients with decubitus 
ulcers. In each of the cases, SK-SD was 
employed as a wet dressing. Only 1 of the 
15 patients failed to respond satisfactorily. 
In the 20 patients treated in this study, the 
ulcers uniformly showed a rapid decrease 
in inflammation, liquefaction of exudate, and 
a progressive development of granulation 
tissue. In 14 patients the lesions healed com- 








Fig. 14.—Posterior wound following combined 


abdominoperineal resection, prior to SK-SD 


therapy. 


pletely without additional surgical therapy. 
The decubiti in the remaining six patients 
were treated with SK-SD in preparation for 
skin grafts. All necrotic tissue was rapidly 
removed and replaced with healthy granula- 
tion tissue. In each of these cases, SK-SD 
was employed both as a spray and in CMC 
jelly. 

Skin ulcerations in patients with chronic 
rheumatoid arthritis, chronic gouty arthritis, 
and disseminated lupus — erythematosus 
showed little response to various forms of 
therapy used prior to SK-SD. These agents, 
however, produced healing within six weeks. 

Beahrs and Jordan * have reported the use 
of SK-SD in the primary closure of the pos- 
terior wounds following combined abdomino- 


Fig. 1B. —Posterior wound following combined 
abdominoperineal resection, 12 days after starting 
SK-SD therapy. There has been rapid granulation 
and closure of the wound, with no evidence of infec- 
tion. 


























perineal resection for malignant lesions of 
the rectum and lower part of the colon. In 
the two patients in this study treated with 
SK-SD_ with the combination spray and 
jelly regimen, there was rapid closure of 
the wound, with no evidence of infection 
and uneventful recovery after early ambula- 
tion. Figure 1 demonstrates the lesion in 
one of these patients at different stages in 
the healing process. 

Application of SK-SD to postoperative 
wound infections in seven patients produced 
control of the infection and cleansing of the 
wound with subsequent healing. All of these 
patients were receiving antibiotic therapy 
when the infections developed, and despite 
their continuance the bacterial flora continued 
unchanged. Removal of tissue debris with 
enzyme therapy produced negative cultures 
within four to seven days in six of these 
patients. The remaining patient’s cultures 
showed Pseudomonas aeruginosa. This infec- 
tion cleared rapidly after incorporation of 
polymyxin in the enzyme solutions (Case 1). 
In all of these patients there was remarkable 
proliferation of granulation tissue after insti- 
tution of enzyme therapy. In two of the 
patients this granulation filled large defects 
in the chest wall, while in a third (Case 2), 
in which a skin graft was lost due to post- 
operative infection, the rapid appearance of 
granulation tissue and epithelialization elimi- 
nated the need for further surgery. 

Tillet has reported * the use of enzymes 
in chronic osteomyelitis, with frequent instil- 
lation of the agents via catheter through an 
open sinus tract. This method was used in 
one of the two patients included in this 
report, with minor modifications, during the 
first 72 hours after admission. The patient 
presented an acute cellulitis and osteomye- 
litis of the left foot with a draining sinus 
emerging between the fourth and fifth digits, 
as a complication of uncontrolled diabetes 
mellitus. Polyethylene catheters were intro- 
duced through the sinus, and continuous drip 
cena 

* The Range of Usage of Streptokinase-Strepto- 
dornase in Military Medicine, read before the 
American College of Physicians, St. Louis, April 
10, 1951. 
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of the enzyme solution was instituted. Com- 
bination spray and jelly regimen was em- 
ployed after control of the diabetes, and 
improvement in the patient’s general condi- 
tion allowed manipulation of the extremity. 
This latter form of therapy was used in the 
second patient with chronic osteomyelitis, 
reported in detail below (Case 3). 

The one patient with gangrenous balanitis 
presented an unusual indication for enzyme 
therapy. In this instance, it proved to be a 
life-saving procedure (Case +4). 


REPORT OF CASES 


Case 1.—A 52-year-old Negro fireman contracted 
bilateral pneumonia in November, 1949. He was 
admitted to a hospital where he received anti- 
biotics and recovered rapidly. He subsequently 
developed and empyema on the left side, which re- 
quired surgical drainage. A draining sinus de- 
veloped at the site, and, despite two thoracotomies 
and one thoracoplasty, persisted to his admission 
to George Washington University Hospital, in 1952. 
At that time, a Schede thoracoplasty was _per- 
formed. A fistulous tract was found running up the 
posterior gutter of the left chest to the approximate 
level of the third thoracic transverse process. The 
empyema pocket ran anteriorly to the rib stumps 
present from the previous thoracoplasty. All of 
these stumps contained fistulas and were grossly 
infected. The fistulous tract, empyema pockets, and 
rib stumps were debrided down to the parietal 
pleura. The outer portion of the wound was left 
open. Antibiotic therapy consisted of penicillin and 
streptomycin. The wound was packed with 10 yards 
of gauze, which was changed daily. By the 15th 
postoperative day there had been only minor healing 
of the wound. The cavity persisted and drained 
moderate amounts of foul-smelling, yellowish- 
green purulent material which on culture revealed 
P. aeruginosa. On the 17th hospital day SK-SD 
was applied to the lesion in the form of a spray, 
four times a day, and it was continued thereafter. 
On the 22d day cultures again revealed Pseudo- 
monas aeruginosa. At that time, polymyxin was 
incorporated into the spray solution. Cultures taken 
on the 27th postoperative day were negative. On the 
same day, SK-SD in CMC jelly was applied fol- 
lowing the use of the SK-SD spray in order to 
retain the material at the site better. Shortly there- 
after, the patient was discharged from the hospital. 
Therapy with the enzymes in jelly was continued at 
home. Following the institution of SK-SD therapy 
there had been rapid growth of granulation tissue, 
which gradually filled the defect in the chest wall 
with continuance of the therapy over a three-month 
period. During the latter part of this period, the 
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A 


Fig. 24. skin graft for 


with 
malignant melanoma, prior to SK-SD therapy. The 
graft has undergone considerable sloughing due to 
secondary infection. 


Hemipedectomy 


patient returned to work. When he was seen six 
months later, there was no recurrence. 

CasE 2.- 
seen at the Warwick Memorial Cancer Clinic with 
a “corn” beneath the fifth toe of the left foot, of 
several 


—A 58-year-old Negro woman was first 


months’ duration. Biopsy was performed, 
and diagnosis was made of malignant melanoma. 
After her admission to George Washington Hos- 
pital, an amputation of the fourth and fifth toes and 
metatarsals of the left foot was performed, and a 
skin graft was applied to the wound site. Radical! 
inguinal node dissection was done at the same time. 
The patient was treated with 800,000 units of peni- 
cillin procaine daily. By the 13th postoperative day, 
the upper flap of the closure had undergone con- 
siderable sloughing and muderate amounts of puru- 
lent drainage were noted (Fig. 2.4). Cultures of the 
wound revealed P. aeruginosa, Proteus vulgaris, 
and nonhemolytic Streptococcus faecalis. SK-SD 
therapy was started with the combination spray and 
jelly regimen. Four days later, owing to the marked 
piling up of granulation tissue, powdered sucrose 
was applied to the lesion each night, with the en- 
zymes being continued during the day. Cultures 
taken at this time revealed P. aeruginosa. Dihydro- 
streptomycin was incorporated into the enzyme 
solution (Fig. 2B, 12 days after enzyme therapy). 
Therapy was continued for a total of 34 days, with 
complete healing. The patient was walking with 
canes at the time she was discharged from the hos- 
pital. 

Cast 3.—A 40-year-old white woman entered 
the George Washington Hospital with osteomyelitis 
of the left thigh of 30 years’ duration. At age 7 
the patient had had influenza followed by bilateral 
pneumonia. Shortly thereafter she developed osteo- 
myelitis of the left femur. After, this initial episode 
she had numerous recurrences with extension of the 
process to involve the entire left thigh. The patient 


estimated that there had been 18 operations of the 
leg, with the last three procedures being done in the 
year prior to admission. Over several years the 
patient had been treated with sulfanilamide, peni- 
oxytetra- 


cillin, chlortetracycline (Aureomycin), 
cycline (Terramycin), and chloramphenicol (Chlor- 
omycetin). Positive physical findings were limited 
to the left thigh, where there was an open drain- 
ing wound 8 in. long. The left inguinal nodes were 
palpable and tender. X-rays revealed considerable 
deformity of the left femoral shaft due to chronic 
osteomyelitis with cavity formation and the presence 
of a sequestrum. Periosteal reaction was demons- 
trable as high as the lesser trochanter, although 
the majority of the pathological changes were in 
the distal half of the femur. Treatment was sympto- 
matic until the 12th hospital day, when an operation 
The the 
medial aspect of the thigh was excised for a dis- 
The 


through scar tissue until the bone was reached. 


was performed. scar tissue overlying 


tance of 15 cm. incision was carried down 
Inspection of the bone at that time showed it to 
have two plates with a deep furrow in between. 
Purulent exudate was noted exuding from small 
holes in the bone. As much as possible, sauceriza- 
tion of that fragment of the femur was done, and 
burr holes were put into the two plates of the bone. 
The area was left open and packed. A cast was 


applied which extended from the inguinal 
to the ankle. 


800,000 units, was instituted daily. Pain was severe 


area 


Intramuscular penicillin procaine, 
and necessitated the use of large amounts of nar- 
cotics for control. On the ninth postoperative day, 
neurosurgical consultation was obtained with a 
view toward relief of pain. At that time it was felt 
that either amputation or chordotomy was indicated. 
The cast was removed on the 12th postoperative 
day, and this provided some relief of pain, although 


the patient still required morphine at approximately 


Fig. 2B—Hemipedectomy with skin graft for 
malignant melanoma, 12 days after starting SK-SD 
therapy. The lesion now presents a clean granulat- 
ing surface with partial epithelialization. 
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Fig. 3.4.—Gangrenous balanitis, prior to SK-SD 
therapy. Marked inflammation and induration ex- 
tending above the umbilicus. Note gangrenous areas 
on penis and scrotum. 
four-hour intervals. On the 35th hospital day, SK- 
SD applications were started. This was employed as 
the combination spray and jelly regimen. Forty 
eight hours after therapy was started the wound 
appeared cleaner, with complete liquefaction of 
exudate. At this time the wound was mechanically 
debrided. Aqueous penicillin was incorporated into 
the spray. Thirteen days after the institution of 
enzyme therapy, the wound had granulated in 34 in. 
on all sides, appeared clean, and was free of odor. 
Six days later, another operative procedure was 
performed, Curettement of the left femur was done, 
with partial closure of the fascia over the exposed 
area with wire sutures. SK-SD in jelly was con- 
tinued on the open wound. On the seventh post- 
operative day the patient was discharged. She con 
tinued the enzyme therapy at home, returning to 
the hospital at weekly intervals for gradual tighten- 
ing of the wire sutures to bring the wound edges 
into apposition as the lower portion filled with 


Fig. 3B.—Gangrenous balanitis, 20 days after 
SK-SD therapy was started. All gangrenous areas 
now show clean granulating tissue. Note that both 
testes are exposed. 
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granulation tissue. Complete healing, with removal 
of the sutures, occurred approximately one and one- 
half months later. Follow-up nine months later 
showed no recurrence. 

Cast 4.—A_ 55-year-old white farmer was ad- 
mitted to the George Washington Hospital with a 
gangrenous balanitis. The patient was semicoma- 
tose; no history was obtained directly. His private 
physician advised that the patient had had a peri- 
anal abscess, superficially incised 24 hours prior to 
admission. Urinary retention and infection had 
developed after the procedure. Physical examination 
revealed severe dehydration; blood pressure was 
98/60; respiratory rate, 26; pulse rate, 110, and 
temperature, 103.3 IF. The abdominal wall showed 
inflammation extending to the level of the umbilicus. 
It was flat and hard in the lower quadrants, with 
skin crepitation above the symphysis. There was 
gross swelling of the penis and scrotum, with some 


extravasation of blood in the scrotal sac and _ peyi- 





ml. 


Fig. 3C.—Gangrenous balanitis, 44 days after 
SK-SD therapy was started. All lesions are clean 
and in varying stages of epithelialization. 


neal area. The patient was taken directly to the 
operating room, where a suprapubic cystotomy was 
performed and a large mushroom catheter inserted 
into the bladder. A Penrose drain was placed in 
the space of Retzius. Multiple incisions were made 
on the penis and scrotum and over both inguinal 
areas. Many of these incisions were undetermined, 
and drains were inserted between the various in- 
cisions to insure adequate drainage of all the areas 
of necrotic tissue (Fig. 3.4). Numerous dressings 
were put over this entire area and covered to 
separate the cystotomy incision from the rest of the 
field. Antibiotic therapy was started with strepto- 
mycin, 0.5 gm. every six hours intramuscularly, and 
aqueous penicillin procaine, 800,000 units at the 
same time intervals, by the same route. By the 
third hospital day, there had been little change in 
the patient’s condition. Therapy with SK-SD in the 
combination spray and jelly regimen was instituted 
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and was continuous for 48 hours. Considerable 


improvement was noted. Inflammation was con- 


siderably decreased, and there was almost complete 
disappearance of odor, which had been extremely 
foul. At this 


inserted in the various incisional sites in the penis, 


time, polyethylene catheters were 
scortum, and abdominal wall to allow more direct 
and continuous application of the enzymatic solu- 
tion. On the ninth hospital day, the catheters were 
removed and the spray and jelly regimen reinsti 
tuted. There was steady continued improvement, 
with subsidence of inflammation, appearance of 
granulation tissue, and epithelialization (Fig. 3B). 
Therapy was continued until the 44th hospital day 
(Fig. 3c). At that time, the cystotomy tube was 
removed and the wound was closed. 


of the 


Plastic repair 


cystotomy site and the small remaining 


wounds on the penis and scrotum with skin grafts 
was done. The patient was discharged one week 
later. 

COMMENT 

The results obtained in the varied lesions 
presented in this study demonstrate very 
pointedly that enzymatic therapy has a defi- 
nite role as an irreplaceable adjunct in the 
care of an infected open wound. 

It must be remembered, however, that in 
order for this form of therapy to be effective, 
certain essential requirements must be ful- 
filled. The principle which holds the salient 
position and which, if not followed, results 
in therapeutic failure, is that the enzymes 
must be kept in direct and sustained contact 
with the exudate which is to be liquefied. 
This is readily apparent, since liquefaction 
depends upon an enzymatic breakdown of 
fibrin and deoxyribonucleic acid nucleopro- 
teins, and for this to occur the enzymes must 
he kept in sustained contact with these sub- 
strates. 

This requirement is a most difficult one to 
satisfy in the therapy of surface lesions. In 
the past, the use of rubber dams sealed to 
the skin around a superficial area requiring 
enzymatic débridement, wet dressings, or a 
constant drip of enzymes in solution has 
been recommended as the means of maintain- 
ing the direct sustained contact. It is felt that 
there are better, easier, and more economical 
means of application, 

The method which in our experience pro- 


duces the best results is one which employs 


a spray dissemination of SK-SD to the aif- 
fected with a 


water-soluble jelly which also contains the 


area. This is then covered 
enzymes. The use of the spray provides a 
high concentration of the enzymes to all 
parts of the wound. The jelly provides addi- 
tional enzyme and also prevents rapid loss 
of activity while maintaining sustained con- 
tact. 

The the 
regimen employed in this study: The wound 


following is a discription of 
was thoroughly cleansed with sterile isotonic 
sodium chloride. A solution containing ap- 
proximately 35,000 units of SK and 8000 
units of SD in 10 isotonic 
sodium chloride was then sprayed into the 
wound, using a No. 5 De Vilbiss atomizer. 
Afterward, a thin layer of CMC jelly, con- 
taining 100,000 units of SK and 25,000 units 


ml. of sterile 


of SD per ounce, was spread over the lesion. 
This was covered with a sterile nylon dry 
dressing. The entire procedure was repeated 
four times a day. The evening dressing was 
left on through the night. After cleansing in 
the morning, the wound was leit exposed to 
the air for two hours. This was found to 
prevent maceration of the surrounding tis- 
sues by constant moisture. 

In many instances, particularly in the am- 
hulatory patient, the CMC jelly containing 
the enzymes can be used alone. This is dis- 
tinctly advantageous because of its great 
simplicity. It can be applied by the patient at 
home with little difficulty. 

\ntibiotics may be employed in conjune- 
tion with SK-SD either locally or parenter- 
ally. They should be employed whenever the 
indication exists. The enzyme treatment here 
again serves as an adjunct. This is the 
result of two factors: First, the lysis of the 
purulent exudate allows for greater local 
concentration of the antibiotic. Secondly, the 
liquefaction and drainage removes the culture 
medium which is so suitable for continued 
bacterial growth. 

enzymatic débridement must not be used 
in the place of surgical débridement. Instead, 
it is an adjunct to surgical care and should 
be used as such. If surgical débridement is 
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not immediately or concomitantly employed 
when indicated, the results of therapy will be 
unsatisfactory. 

Occasional “burning”’ at the site of applica- 
tion was the only complaint in the 50 patients 
studied in this series. This was readily alle- 
viated by the incorporation of 1% procaine 
into the vehicle employed for the application 
of the enzymes. No febrile response to any 
of the varied forms of enzyme therapy em- 
ployed was encountered. 

The enzyme solutions exhibited no delete- 
rious effects on normal tissues. In two pa- 
tients, not included above, SK-SD in CMC 
jelly was applied to the donor sites for skin 
grafts approximately 10 days postoperatively. 
Each lesion was divided into halves, with one 
portion serving as a control. To this was 
applied the CMC jelly without the SK-SD. 
In both cases, there appeared to be a more 
rapid granulation and epithelialization in that 
half of the lesions to which SK-SD was 
applied. It appears that SK-SD may actually 
stimulate tissue regrowth. [Further studies 
are planned for a more definitive evaluation 
of this phenomenon. 

The rapid development of granulation tis- 
sue during therapy with SK-SD presented 
a complicating factor. This “piling up” of 
granulation tissue above the wound edges 
delayed epithelialization. Powdered sucrose 
(XXXX_ confectioners’ sugar) was applied 
to the lesions to reduce the edema of the 
granulation tissue. This had an obvious 
advantage over cauterization, since it pro- 
duced no necrosis. \When it was necessary to 
employ this procedure, powdered sugar was 
substituted for the evening application of 
the enzymes in the above regimen. 
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Thus, excellent results were obtained in 
the 50 patients included in this report. It 
is felt that this degree of successful therapy 
was attributed to the fact that the enzymes 
were employed in the form of spray dis- 
semination as well as in combination with 
the jelly and that this combination was used 
in a specific regimen. 


SUMMARY 

A regimen is presented employing strepto- 
kinase and streptodornase, as a spray as well 
as in combination with water-soluble jelly 
containing the enzymes, which has_ been 
highly successful in the treatment of infected 
surface lesions in 50 patients. 

The streptokinase-streptodornase and carboxy- 
methycellulose jelly used in this study were pro- 
vided through the courtesy of the Lederle Lab- 
oratories Division of the American Cyanamid Com- 
pany. 
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Vasal Glomas 


FRANKLIN E. ALTANY, M.D. 
and 
KENNETH L. PICKRELL, M.D., Durham, N. C. 


Congenital tumors of the nose and nasal 
region composed of or containing glial tissue 
are quite rare. The most recent reports on 
nasal gliomas were published in 1950 by 
Cuthbert,' Miller and Neidardt,? and Black 
and Smith.* This paucity of reports may be 
due to the lack of a clear concept of the nature 
of these tumors. Although nasal glioma is 
the name most frequently applied, such terms 
as glioma or astrocytoma,’ fibroglioma,’ en- 
cephaloma,® encephalo choristoma-naso-fron- 
talis,” and encephalocele * have been used. 
While these tumors may occur in or on any 
part of the nose, the dorsum below the glabella 
is the most frequent site. Nasal gliomas are 
classified into three groups : extranasal, intra- 
nasal, and mixed types.’ The extranasal type 
is the commonest. !t causes the greatest visible 
facial deformity in the infant. 


PATHOGENESIS 


There has been marked divergence of 
opinion concerning the origin of this tumor 
since it was first described by Berger, in 
1890,° and later more thoroughly by Schmidt, 
in 1900.° Schmidt thought that the tumor was 
originally an encephalocele that had become 
isolated from the brain during embryologic 
development by closure of the embryonic 
sutures of the skull. Browder and de Veet '° 
recognized a close etiologic relationship be- 
tween these tumors and rhinencephaloceles 
derived from the rhinencephalon of the brain. 


Others thought they might be of olfactory 
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origin, arising from the olfactory bulb." Still 


others considered them to be teratomas.* Most 
authors at the present time have accepted 
Schmidt's original theory of origin. The pos- 
sibility of the tumor being a teratoma com- 
posed entirely of tissue of neuroectodermal 
origin has never been generally accepted. 

Schmidt’s theory seems the most logical 
explanation of a continuous series of lesions 
beginning with a true encephalocele, with an 
ependyma-lined cavity containing cerebro- 
spinal fluid and communicating directly with 
the ventricular system of the brain, to an iso- 
lated solid mass of glial tissue at the bridge 
of the nose or in the nasal cavity. Between 
these extremes, the tumor appears in numer- 
ous transitional stages. We are concerned 
here primarily with the isolated tumors in the 
region of the nose, which are composed of 
glial tissue, and without direct communication 
with the central nervous system. 


PATHOLOGY 

Grossly these tumors at the time of ex- 
cision are firm, relatively smooth, and light 
yellow in color. They rarely have the gross 
appearance of brain tissue. On histologic sec- 
tion they are composed of fibrous and glial 
tissue, with one or the other type of tissue 
predominating. The typical appearance is that 
of fibrous septa between large bands or islands 
of glial tissue. The glial tissue is composed 
almost entirely of astrocytes in a fine fibril- 
lary matrix, similar to the normal stroma of 
the central nervous system. The astrocytes 
usually have multiple cytoplasmic processes, 
thus giving rise to the terms protoplasmic, 
fibrillary, and gemistocytic types of astro- 
cytes, depending on the type of cytoplasmic 
process. Many of the cell bodies are swollen 
and pale-staining, and contain multiple nuclei. 
The fibrous septa are often quite vascular. 
Mitotic figures are rare or absent. True 
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Fig. 14 and B.—Nasal glioma of extranasal type occurring in patient, aged 7 weeks. 


neuronal and ganglion cells are also rare or 
absent. The intranasal type is usually covered 
by respiratory epithelium, while the extra- 


nasal tumors are covered by skin.* 


CLINICAL MANIFESTATIONS 

Nasal gliomas are congenital lesions. While 
they may be detected during the first several 
weeks of life, their recognition is dependent 
upon growth and development of the tumor. 
It is thought that those which were recog- 
nized at a later time were probably present 
at birth but were overlooked in infancy, owing 
to their delayed growth or delayed recogni- 
tion. Seiferth '* reported a case of nasal glioma 
developing on the bridge of the nose of an 
adult. 

The extranasal type varies from 1 to 3 em. 
in diameter, being firm, elastic, and circum- 
scribed, and is located usually to the right 
or left of the midline of the bridge of the nose. 
The tumors occur subcutaneously and are 
often fixed to the overlying skin. There is 
usually attachment to the nasal bones beneath, 
but underlying bone defects are inconstant.* 
The root of the nose may be broadened and the 
eyes widened. There is no pulsation of the 
mass and no change in size on straining. They 
seem to occur with equal frequency in males 
and females. 
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The intranasal type usually occurs high in 
the nasal fossa, lateral to the septum, or it 
may originate from the middle turbinate.' 
They may resemble nasal polyps attached to 
the roof of the nose. However, they are less 
translucent and firmer than nasal polyps. 
With the intranasal type, there is frequently 
displacement of the septum and nasal bones 
producing some obstruction ‘of the nasal air- 
way. 

While it is accepted generally that these 
lesions are benign tumors, many authors con- 
sider them merely malformations not capable 
of autonomous growth. However, several 
instances of recurrence following grossly com- 
plete removal are reported in the literature." 
These case reports reveal growth of the tumor 
in excess of that of the surrounding normal 
tissue, This suggests that these tumors possess 
at least low growth potential. 

An infant with a tumor of the nose was seen 
recently on the Plastic Surgery Service at 
Duke Hospital. Since it was found to be 
clinically and pathologically typical of a nasal 
glioma, the protocol, in brief, is presented. 


REPORT OF A CASE 
A 7-week-old white boy, one of fraternal twins, 
was born at term after a normal gestation. At 
birth, a rather large swelling was present on the 
bridge of the nose, to the left of the midline. The 


mass revealed no subsequent change in size or evi- 
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Fig. 24 and B. 
dence of inflammation and was asymptomatic. The 
patient possessed no other abnormalities, and the 
was normal. 


other twin 


Examination was normal except for a 1.5 by 
1.5-cm. firm, circumscribed, smooth, nonpulsating 


ldand B). 


The mass was adherent both to the overlying skin 


mass on the bridge of the nose (Fig. 


and underlying bone. There was no discoloration of 
the adjacent skin. The head size, cranial sutures, 
and fontanelles were normal. Roentgenograms re- 
vealed widening of the maxillary wings and _flat- 
tening of the nasal bones. Blood studies and sero- 
logic tests were normal 

Operation was performed with the patient under 
general orotracheal anesthesia. Through a trans 


verse incision across the bridge of the nose, a 1.5 


w 1.5-em. firm, homogenous, light yellow mass was 
removed completely with a wide margin of normal 
skin. No tract or pedicle was found at operation, 
even though a careful examination of the base was 
made. Frozen section of the tumor at the time of 
operation revealed the tentative diagnosis of glioma. 
The operative defect was closed with fine white and 
black (silk) The child's 


postoperative course was uncomplicated and he was 


nonabsorbable sutures. 
discharged on the second postoperative day. 
Permanent histologic sections of the tumor mass 
revealed it to consist entirely of broad bands and 
islands of glial tissue, separated by narrow col- 
lagenous connective tissue septa. In the fine fibril 
lary glial matrix were numerous large atrocytes of 
the protoplasmic and fibrillary types (Vig. 3). 
Some of the astrocytes contained multiple pyknotic 
nuclei. No figures, neuronal or 


mitotic ganglion 


cells could be identified, even though special stain- 


Patient nine weeks after excision of nasal 


glioma. 


ing techniques were used. The fibrous tissue septa 


were moderately vascular. No ependymal cells 


were seen. 
DIAGNOSIS 

The majority of nasal gliomas are first 
diagnosed pathologically after surgical ex- 
cision. Some of the many tumors of the nasal 
region that must be considered in the differen- 
tial diagnosis of a mass presenting in this re- 
gion are sebaceous cysts, epidermoid cysts, 
hemangiomata, dermoid cysts,'* lipomata, ab- 
scesses, encephaloceles, meningoceles, nasal 
polyps, ethmoidal cysts, and cysts of the 
lacrimal duct apparatus. 


Fig. 3.—Islands of glial tissue containing enlarged 
astrocytes separated by moderately vascular fibrous 
tissue septa. Phosphotungstic acid hemotoxylin 
stain: reduced to 24 of mag. * 245. 








Since bony defects are inconstant with 
nasal gliomas, x-rays of the septum and nasal 
hones are not diagnostic. There is no definite 
evidence of other associated congenital anoma- 
lies in the same patient and no evidence that 


the lesion is hereditary. 


TREATMENT AND PROGNOSIS 
The treatment of nasal gliomas is surgical 
excision, Complete cure is the general rule." 
The extranasal type is removed through a 
transverse elliptical incision over the tumor 
inass. Intranasal tumors may be removed 
through the nostrils by excision or excision 


and curettement.! 


COMMENT 

Schmidt's ® theory of origin is most widely 
accepted: The tumor was an encephalocele 
which became isolated from the brain during 
embryologic development by closure of the 
embryonic sutures of the skull. Thus is ex- 
plained the presence of isolated masses of glial 
tissue in the region of the nose and accounts 
for the many transitional stages leading to the 
true encephalocele. Therefore, the term nasal 
glioma may be said to represent a mass of 
elial tissue of congenital origin occurring 
intranasally and/or extranasally which may 
or may not be connected to the brain by a 
fibrous or glial tissue pedicle and which oc- 
casionally has the ability to grow autonom 
ously. 

CONCLUSION 

Nasal gliomas are classified as extranasal, 

intranasal, and mixed types. They probably 


originate from encephaloceles. The clinical 
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characteristics of these tumors are discussed, 


and a typical case of nasal glioma is presented. 
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The the 
gland and other endocrine organs has long 


relationship between pituitary 


heen a subject of study. This is especially 
true in regard to the relationship between 
the pituitary and the thyroid, since the latter 
is olten readily visible and palpable in the 
neck and since the syndromes produced by 
hyperactivity and hypoactivity of that gland 
are well recognized. 

In acromegaly, thyromegaly and thyrotox 
icosis often coexist to complicate the thera 
peutic problems as weil as the prognosis of 
the pituitary disorder. Moreover, the clinical 
picture of disease of these two endocrine 
organs may be additionally confused by the 
simultaneous dysfunction of other endocrine 
glands, 


Bothe 


notably the pancreatic islet cells. 
aptly summarized the status of this 
problem when he wrote: “The greater our 


experience is in this field the more difficult 


it becomes to analyze the symptoms and 


physical findings to determine the number of 


these glands that are contributing to the clin 
ical picture presented by such patients. After 
we have determined the glands in which there 
is disturbance in function, their inter-rela 
Recorded for publication Mareh 29, 1955, 
rom the Department of Surgery, Baylor Uni 
versity College of Medicine, and the Surgical Serv- 
ice of the Veterans Administration Hospital, Hous 


ton, Texas. 


tionship and interdependency are so inter- 
woven in some cases that considerable study 
is necessary before any decision 1s made as 
to proper treatment.” The following case 


presented numbers of problems in manage 


ment and it is for this reason that our experi 


ences and conclusion are now documented. 


REPORT OF A CASE 


\ white man, aged 29 years, was admitted to 


the Houston Veterans Administration Hospital in 
1949. In the latter 1943 the 
patient’s chest, hands, and feet had begun to enlarge 
1948, he had 


study of which failed to disclose the source of bleed 


September, part of 


In May, an episode of hematuria. 
ing. Attacks of pain in the costovertebral angle soon 
followed and persisted to the date of admission 
During the summer of 1948, headaches, polydipsia, 
polyphagia, and polyuria developed and became 
progressive. In February, 1949, he became sexually 


libido 


he noticed enlargement of the 


impotent, although remained normal. At 


about the same time 


neck, hoarseness, mild) dysphagia, and hacking 


cough, 
lor six months prior to admission he had been 
troubled by increased intolerance to heat, with ex 


cessive sweating, muscular weakness, and fatigue 


cardiac palpitation, and dyspnea on exertion. He had 


lost a moderate amount of weight in spite of a 


1 
increase in appetite. Just prior to admission he had 


anothei episode of hematuria 


Vhysical examination revealed a heavy-set young 
with the 


nan characteristic prognathism and en 


largement of the hands and feet of acromegaly 


(lig. 1). The supraorbital ridge was prominent, and 
exophthalmos was moderately advanced (lig. 2) 
rhe thyroid was considet 

ably lobe being 


larger than the left. The chest was inereased in the 


tongue was large. The 


enlarged and nodular, the right 


anteroposterior diameter, giving the patient a barrel 
chest appearance. The blood pressure and pulse rate 


were slightly elevated. The hair in the axillary and 


pubic areas was decreased in quantity and of finer 
texture than normal. The external genitalia were 
normally developed. 

70 











Fig. 1—Photograph of patient with acromegaly 
showing characteristic prognathism and enlarge 


ment of hands and feet. 
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Laboratory data: Blood serology studies yielded 
negative results. The red cell count was 4,850,000 
per cubic millimeter; hemoglobin 11.5 gm. per 
100 cc.; hematocrit 37%: white blood cell count 
7520 per cubic millimeter, with a differential count 
of 61% neutrophiles, 1% juveniles, 31% lympho 





as 


cytes, monocytes and 2% eosinophiles ; serum 
protein 7.9 em. per 100 ce., with A/G ratio 6.3:1.6; 
blood sugar 67 mg., blood urea nitrogen 3.8 mg., 
serum cholesterol values between 93 mg. and 107 
meg., calcium 10.2 mg., phosphorus 4.1 mg., and 
chloride 574 mg. per 100 ce.; acid phosphatase 2.5 
King-Armstrong units; alkaline phosphatase 5.0 
Bodansky units. 

Urinalysis revealed an acid reaction with specific 
gravity of 1.026, negative reaction for sugar and 
albumin, and, microscopically, an occasional fine 
eranular cast. The result of the cephalin floccula 
tion test was 1+ and serum thymol turbidity 3 units. 
The sulfabromophthalein = (Bromsulphalein) — test 
showed 4.5% retention of dye at 30 minutes. Glucose 
tolerance test revealed fasting blood sugar 75 mg., 
one-hour specimen 111 mg., two-hour specimen 
99 mg., and three-hour specimen 72 mg. per 100 ce. 
\ll concurrent urine specimens were negative for 


Fig. 2—Photograph of patient taken in (A) 
frontal view and (B) lateral view showing charac 
teristic facial features of acromegaly and manifesta- 
tions of thyrotoxicosis indicated by exophthalmos 
and enlargement of thyroid. 
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Fig. 3.—Roentgenogram of upper chest and neck 
region showing pressure deformity of trachea pro 
duced by enlarged thyroid gland. 


sugar. The twenty-four hour urinary excretion of 
17-ketosteroids was 22.6 mg. The basal metabolic 
rate was +49%. 

Roentgenography : Roentgenograms of the chest 
revealed clear lungs and a cardiac shadow that was 
not enlarged. A homogenous shadow in the peritra- 
cheal area extended from the region of the aortic 
arch up into the neck; there was considerable de- 
formity of the trachea (Fig. 3). These observations 
were consistent with an enlarged cervical and intra 
thoracic thyroid gland. 

Roentgenograms of the skull disclosed a_ slight 
irregularity of the calvarium, considered to be de 
velopmental. The hypophyseal fossa was regular in 
outline and appeared to be slightly enlarged. No 
evidence of increased intracranial pressure was 
seen. The pineal body was calcified and located in 
the midline. 

Slight 


roentgenograms of the spine. 


lumbar scoliosis was demonstrated in 

Roentgenograms of the extremities showed tufts 
of the terminal phalanges of the hands, which were 
enlarged and spade-like in outline. The shafts of 
the proximal phalanges were straightened and wid- 
ened. Films of the feet showed no bony abnormality 
other than enlargement. The humeri and femora ap 
the knee showed slight 


peared normal. Films of 


Widening of the medial joint space. 


An intravenous pyelogram disclosed no abnor- 
mality of the urinary tract. 

The electroencephalogram revealed no abnormali- 
ties. Visual fields were within normal limits. 

Course in the hospital: As early as Sept. 21, 1949, 
roentgen-ray therapy to the pituitary was recom- 
mended. However, it was decided that the thyro- 
toxicosis should be treated by means of a thyroid- 
blocking agent and that roentgen-ray therapy should 
be deferred in order to study the effect of a single 
agent. After evaluation of the status of the hyper- 
metabolism, administration of propylthiouracil was 
begun on Sept. 28, 1949. The dosage was approxi- 
mately 200 mg. three times daily. The therapeutic 
response was poor, in spite of increased dosage to 
250 mg. three times a day. Thyroid extract was 
given in small doses along with the thyroid-blocking 
agent because of the presumed unfavorable effect 
which uninhibited pituitary products might have 
upon the state of exophthalmos and the degree of 
acromegalism. Because of lack of response to the 
thyroid-blocking agent and because of development 
of severe exfoliative dermatitis, propylthiouracil 
was discontinued on Nov. 26, 1949. 

Administration of strong iodine (Lugol’s) solu 
tion and roentgen-ray therapy to the pituitary were 
started at once. The patient’s condition was so grave 
that it 
a single agent. 


was no longer possible to rely upon 
Roentgen-ray therapy was given 
through three 5-cm. ports, one anterior and two 
temporal ; 2800 r were delivered to each. The factors 
220, Ma 15, filter 2 mm/Cu, 


HVL 2 mm/Cu, r/Min 40. The calculated tumor 


were as follows: kv. 


dose was 3000 r to be delivered in a period of three 
and one-half weeks. 
The patient’s condition improved almost at once 


and thereafter progressively. On Jan. 3, 1950, total 


Fig. 4—Photograph of gross specimen showing 
intact enlarged thyroid lobes removed at operation. 
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thyroidectomy was done. The postoperative course 
was uneventful; he was again given thyroid extract 
to prevent the presumed harmful “release effect” 
which might follow total removal of thyroxin from 
the circulation. 

The patient was next seen again in May, 1950, 
at which time he was working 12 hours a day as a 
filling station operator. His strength and appetite 
as well as virility had returned. 

Pathology of the thyroid specimen: the thyroid 
gland weighed 408 gi. The left lobe measured 12 by 
9 by 5.5 cm. and had a smooth surface (Fig. 4). 
The cut surfaces bulged slightly, were coarsely 
lobulated, and had a bright colloid sheen. At the 
upper pole there was a separate circumscribed nod- 
ule, 0.5 cm. in diameter, that resembled the gland 
proper. The right lobe measured 11.5 by 7 by 6 cm., 
and the external and cut surfaces were similar in 


appeavance to those of the left lobe. 





Fig. 5: 


moved at operation showing hyperplasia. 


Photomicrograph of thyroid tissue re 


Microscopically, there was great variation in the 
size of the acini and the lobules they formed. They 
were lined by cuboidal or columnar cells and were 
filled with a homogenous pink colloid. Some acini 
had papillary infoldings lined by tall columnar cells, 
some heaped up to eight nuclei deep; the lumina 
were empty or contained a pale vacuolated colloid. 
The connective tissue septa in places appeared wide 
and contained occasional aggregations of lympho 
cytes. The pattern was compatible with a diagnosis 
of hyperplasia (Fig. 5). 

Subsequent course: The patient has been exam 
ined at frequent intervals. The basal metabolic rate 


has varied from 3% to +3%. More than one 


year after thyroidectomy, after ingestion of lee of 


carrier-free radioactive I'*', at 24 hours only 0.1% 
uptake was found as compared with a calculated 
normal value of 22.3% uptake. This was interpreted 
as demonstrating pronounced hypofunction or non 
function of the thyroid gland. This uptake study was 
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done while the patient was taking thyroid medica- 
tion. About one year later, the study was repeated 
while the patient was not receiving thyroid medica- 
tion, and similar values of less than 1% uptake 
were obtained. After administration of thyroid 
secreting hormone (3.3 mg. every 8 hours for 24 
hours) and [1*! uptake study showed insignificant 
change. In July, 1953, a corticotropin (ACTH) test 
showed an eosinophile fall of 91%. 

The patient was last seen on March 3, 1954, at 
which time his condition continued to be satisfactory. 
He takes 3 grains (0.20 gm.) of thyroid daily. For 
a short period when he failed to take thyroid, he be- 
came fatigued and drowsy, but these symptoms 
promptly subsided with resumption of medication. 
The degree of acromegaly has not progressed. He 
is now a farmer and is able to work most of the 
day. He is the father of two children, one 2 years 
and the other 1 year old. 

COMMENT 
INCIDENCE 

The reported incidence of acromegaly as- 
sociated with enlarged thyroid varies consid- 
erably. Ina study of 100 cases of acromegaly 
from the Massachusetts General Hospital 
admitted over a 12-year period, Davidoti '™ 
found 25% with enlargement of the thyroid, 
and 70% of 70 patients so studied had an 
elevated basal metabolic rate. Davis ' noted 
that 86 of 166 patients with acromegaly at 
the Mayo Clinic had thyroid enlargement: 
of these, 53 had what he referred to as ade- 
nomas. The basal metabolic rate was more 
than +10% in 52% of 135 cases so exam- 
ined, as compared with 8% for normal per- 


sons. Hurxthal and associates *! 


reported that 
only 3 of 29 patients with acromegaly seen 
at the Lahey Clinic showed active thyrotoxi- 
cosis at the time of examination, and Hejt- 


mancik and co-workers,”” from the Univer- 
sity of Texas Medical School, found that 
only + of 21 such patients had associated 
hyperfunction of the thyroid gland. The study 
of Hejtmancik and associates was directed 
primarily toward the status of the heart in 
acromegaly, and to explain the presence of 
definite cardiac disease in 13 of 21 patients, 
they postulated that, although there was no 
evidence of thyrotoxicosis at the time of 
examination in most of their patients, both 
hypertension and thyrotoxicosis might have 
existed in the past to produce myocardial 
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damage and yet be “burned out” at the time 
of admission. Bothe has postulated that the 
degree of thyrotoxicosis will depend upon 
the degree of activity of the pituitary at the 
time the patient is studied. These assump- 
tions may be correct in many cases ; however, 
there are apparently many acromegalic per- 
sons Whose disease runs its course without 
either history or physical findings suggestive 
ol thyroid dysfunction. 

The nature of hypermetabolism in acro- 
megaly has been the subject of much consid- 
eration. Levy early noticed elevation of the 
basal metabolic rate in one of his patients 
with acromegaly and pointed out the simi- 
larity between the behavior of this patient 
and one with exophthalmic goiter (Base 
dow’s disease). Though thyrotoxicosis has 
been most generally credited as the major 
cause of the hypermetabolic state in acromeg- 
aly, a number of observers have postulated 
the existence of some other substance pro- 
duced in the pituitary gland capable of direct 
effect upon peripheral tissues without inter 
position of the thyroid gland in the physio- 
logic mechanism. Benedict and Homans * 
observed a decrease in the metabolic rate, 
pulse rate, and body temperature after extir- 
pation of the pituitary gland in animals. 
O'Donovan and Collip, using pituitary ex- 
tract, produced increased oxygen consump 
tion and body temperature in thyroidecto- 
mized rabbits. [epinephrine was held to be 
excluded because of the lack of resulting 
hypoglycemia. Boothby, in 1913, noted that 
patients with evident hypopituitarism show a 
subnormal basal metabolic rate, while those 
with hyperpituitarism showed elevation, as 
suggested by Magnus Levy." 

In Cushing’s and Davidoff’s acromegalic 
patients,” 45.8% of 72 had a basal metabolic 
rate above 10%, as compared with 50% of 
30 similar patients studied at that time at 
Mayo Clinic by Boothby. In their patients 
with hypopituitarism 66.3% of 107 verified 
-10% 


as compared with 53.5% of 58 cases below 


cases had a basal metabolic rate below 


—10% in Boothby’s series. They then raised 
the question as to whether coincidental thy 


roid disease, either primary or secondary, is 


responsible for the changes. These writers 
further noted that the thyroid gland was often 
enlarged out of proportion to the simple 
splanchnomegaly associated with acromeg- 
aly. In their series of hypophysectomized 
patients, 18 had dependable preoperative and 
postoperative basal metabolic studies; all 
showed a drop in basal metabolic rate, even 
though it was not elevated originally. In 
those patients whose basal metabolic rate was 
almost normal, it fell to subnormal levels 
postoperatively. Nine patients had a_ basal 
metabolic rate greater than +10%, of whom 
only one had an enlarged thyroid. It was, 
therefore, concluded that whether the effect 
is primary or secondary, elevation of the 
metabolic rate may be properly ascribed to 
the pituitary. 

Recent well-controlled chemical and_bio- 
chemical studies have added weight to these 
older assumptions that the hypermetabolism 
of acromegaly is not the result of thyrotoxi- 
cosis alone. McCullagh and associates,*! re- 
ported low or normal iodine uptake in seven 
patients with acromegaly and hypermetabo- 
lism, in contrast to high iodine uptake in pa- 
tients with hyperthyroid hypermetabolism. 
that 
patients with acromegaly have normal circu- 


Further, Daughaday '' observed most 
lating protein-bound iodine, in contrast to 
patients with primary thyrotoxicosis. 

Whatever the cause of hypermetabolism 
in these acromegalic patients may be, they 
tolerate it poorly. 


ParnuoLtocy oF THyrom GLAND 


Some writers have contended that the thy- 
roid gland, as studied microscopically at 
autopsy or alter surgical removal, casts light 
in retrospect upon its role in the patient's 


clinical picture. From studies on autopsy 


material Cushing and Davidoff ' considered 
hypertrophy of the thyroid (as well as of the 
parathyroid and adrenal cortex) to be the 
rule in acromegaly. Three cases, reported in 
detail by Cushing and Davidoff," are of in- 
terest in this respect. The first was a 47-vear- 
with an elevated 


old acromegalic woman 


basal metabolic rate. Thyroidectomy was 


done in three stages, each upper pole being 


> 
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ligated first, followed by removal of the 
gland. She had what appeared to be a mild 
storm after each procedure, and the series of 
operations reduced her basal metabolic rate 
only from +62% to +31%. 
studies revealed an “adenomatous colloid 


Histologic 


goiter,” which the authors thought was not 
the type usually seen in thyrotoxicosis. The 
second patient, a woman aged 34 years, also 
had “multiple colloid adenomatous goiter” 
treated by extirpation. Her preoperative 
basal metabolic rate of +24% fell over a 
period of eight months to —3% along with 
disappearance of clinical manifestations of 
hypermetabolism, only to return two years 
later to +28%, with recrudescence of signs 
and symptoms of both acromegaly and thy- 
rotoxicosis. The basal metabolic rate fell 
spontaneously some months later to +-60% 
and remained there. Here, then, was the 
second patient with acromegaly and associ- 
ated goiter which proved to be “colloid.” 
Phe third patient was a 26-year-old woman 
with advancing acromegalism and_ signs 
and symptoms suggestive of thyrotoxicosis. 
A\ thyroidectomy revealed a “colloid” gland ; 
Her basal 
metabolic rate, which ranged from +35% 


she was not helped subjectively. 


to +42% preoperatively, fell to +15%; 
however, in the interval the pituitary had 
heen irradiated. In the case reported by 
Glaser and Smith,'* the gland at autopsy 
showed no evidence of cellular hyperplasia 
but rather was in a stage of “nodular colloid 
hyperplasia.” Such histologic features were 
advanced as evidence of previous, possibly 
intermittent activity of a thyrotrophic hor- 
mone, The patient died soon after an opera- 
tion on the mandible, and there was consid- 
erable discussion as to whether or not the 
patient had a thyroid crisis. According to 
Davis,'! most of the glands removed in 27 
acromegalic patients at the Mayo Clinic sub- 
jected to thyroidectomy showed the presence 
In a case 
'S the thy- 
roid was said to have undergone simple hy- 
pertrophy. 


of “adenoma in colloid thyroid.” 
reported by Goldberg and Lisser, 


Unfortunately, in published reports few 
illustrations of the microscopic appearance of 
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the thyroid gland are included so that each 
reader must decide what is meant by “‘colloid 
adenomatous goiter,” “nodular colloid hyper- 
plasia’”’ and other descriptive terms. No refer- 
ence has been made in the literature to the 
presence of carcinoma of the thyroid in an 
acromegalic patient. 


RESPONSE TO ANTITHYROID DRUGS 

The response of hypermetabolism, which 
appears during the course of acromegaly, to 
various antithyroid drugs has been the sub- 
ject of extensive study. In most of Cushing 
and Davidotf’s ® cases strong iodine solution 
failed to affect the basal metabolic rate. 
There was, however, one exception in which 
the basal metabolic rate was reduced from 
34% to +1%. On the other hand, accord- 
ing to Oatway,?* strong iodine (Lugol's) 
solution does produce a favorable response 
upon the hypermetabolism but not as effec- 
tively as in patients without acromegaly. 

In the series of Hurxthal and associates,*! 
two of three patients, prepared for operation 
with strong iodine solution, responded satis- 
factorily. The third responded after receiving 
thiouracil. On the basis of the low or normal 
I'*! uptake in seven acromegalic patients with 
hypermetabolism in contrast to the high io- 
dine uptake in hypermetabolism associated 
with uncomplicated thyrotoxicosis, one might 
assume that acromegalic patients with low 
iodine uptake would fail to respond to strong 
iodine solution whereas others would respond 
satisfactorily. No adequate statistical series 
has been accumulated to date to support this 
assumption. Becker and associates * found 
that the amount of I'*! discharged from the 
thyroid in response to administration of 
thyroid-stimulating hormone is greater in 
euthyroid than in hyperthyroid — patients. 
Acromegalic patients responded intermedi- 
ately between the two groups. lurther, as 
mentioned earlier, PBL is not elevated in 
most cases of acromegaly. 

References in the literature to the use of 
thiourea derivatives are meager. Hurxthal’s 
experience with the one case refractory to 
strong iodine solution has already been cited. 
According to MeCullagh and _ associates,” 
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and Barfred,* propylthiouracil is not effec- 
tive in the treatment of acromegalic hyper- 
metabolism. Our patient derived no benefit 
from the drug. 

RESPONSE OF 


ACROMEGALIC HYPERMETABOLISM TO 


OPERATION ON THE PITUITARY 

The effect of surgical extirpation of the 
pituitary gland on the metabolic rate has been 
extensively investigated. Cushing * early per- 
formed elaborate experiments on animals to 
study the effects of hypopituitarism after 
extirpation of the gland and hyperpituitarism 
after administration of 


pituitary extract. 


These resulted essentially in dwarfism and 
gigantism, respectively. The clinical obser- 
vations on these animals were strikingly doc- 
umented by photographs. In studies on hypo- 
physectomized animals, Benedict and Ho- 
man * observed great reduction in the basal 
metabolic rate in spite of the presence of 
normal, untouched thyroid tissue. All 18 of 
Cushing and Davidoff’s * patients with acro- 
megaly treated by hypophysectomy in whom 
adequate preoperative and postoperative 
studies were available had a fall in basal met- 
abolic rate, whether it was originally ele- 
vated or not. 


RESPONSE TO PiruiTARY [RRADIATION 

In spite of earlier observations that hypo- 
physectomy will produce a decrease in both 
the state of acromegalism and the hyperme- 
tabolism, later writers * acknowledged supe 
riority of treatment of the hyperpituitarism 
per se by external irradiation to the pitui- 
tary gland except when pressure symptoms 
make decompression mandatory. Varying re- 
sults have been recorded for pituitary irradi- 
ation for treatment of hypermetabolism in 
acromegaly. It is disappointing that in too 
many instances, techniques, ports, and dosage 
of roentgen-ray therapy have not been pub- 
Bothe * 


reported a case of a patient who at the time 


lished for evaluation by the reader. 


she was first seen, had a primary diagnosis 
of acromegaly and a secondary diagnosis of 
ataxia due to roentgen-ray therapy to the 
— 


* References 1 and 16. 


pituitary. One year later, because of progres- 
sive acromegalism complicated by hyperten- 
sion, she received additional roentgen-therapy 
both to the pituitary and to the adrenals— 
the latter presumably to control her hyper- 
tension. Four years later, when the patient 
was seen again, the acromegaly had not pro- 
gressed but she had the classical picture of 
thyrotoxicosis. Thyroidectomy in two stages 
resulted in complete remission of the signs 
and symptoms of thyrotoxicosis. One year 
thereafter, no unfavorable effects had been 
observed on the acromegaly and the thyro- 


had 


Cushing and Davidoff ‘ 


toxicosis remained well controlled. 


’ reported a case of a 
patient treated only by roentgen-ray to the 
pituitary gland. Although the basal metabolic 
rate dropped from +40% to —10%, 


a few months it was back to +45%. 


within 
A second 
course of therapy resulted in a fall of the 
basal metabolic rate to +-10%, with consider- 
able relief to the patient. Donald's '* 59-year- 
old patient with thyrotoxicosis, treated by 
means of a radium collar to the neck followed 
by subtotal thyroidectomy, later showed 
signs and symptoms reminiscent of pituitary 
acidophilism. Goldberg and Lisser '* reported 
a long-term study of four patients with 
acromegaly. Roentgen-rays to the pituitary 
failed to interrupt the course of the acromeg- 
aly in one of these, a 37-year-old man who 
did not have striking signs of hypermetabo- 
lism. At autopsy the pituitary showed no 
microscopic changes which might be inter- 
preted as irradiation effect. Another of their 
patients, a 57-year-old woman, whose hyper- 
metabolism had responded to thyroidectomy 
at the age of 36 years, had a recurrence. 
A second thyroidectomy at the age of 52 
years brought the same sequence of relief and 
recrudescence. Pituitary irradiation promptly 
reduced the basal metabolic rate to normal. 


Hurxthal and co-workers *' reported two 


cases; in one, roentgen-ray therapy to the 
pituitary relieved the thyrotoxicosis, and in 
the other no benefit occurred. Odatway’s *° 
patient received no benefit from roentgen- 
ray therapy. A number of reports mentioned 
beneficial changes after x-ray therapy to the 
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pituitary, on such varied conditions, signs, 
and symptoms as diabetes, headache, visual 
diminution — of 
libido, and growth of the pituitary tumor. 


disturbance, amenorrhea, 


No instance was encountered in which thyro- 
toxicosis associated with acromegaly was 
treated by means of a therapeutic dose of ['*'. 


RESPONSE TO OPERATIONS ON THE THYROID 

Thyroid resection for treatment of hyper- 
metabolism in acromegalic patients has also 
met with both success and failure. There was 
no disagreement in regard to the value of 
surgical intervention when pressure signs 
and symptoms due to thyromegaly are pres- 
ent. The discord appears only when operation 
is considered as a means of treatment of the 
hypermetabolism. 

Thyroidectomy is said to be more hazard- 
ous in acromegali¢c persons regardless of indi- 
cation because of changes in the larynx and 
cords.} The larynx, like other structures, is 
subject to the effects of the growth hormone 
and undergoes changes which result in partial 
or complete fixation of the cord in adduction 
with resulting diminution in the laryngeal 
airway. Therefore, tracheotomy is more 
likely to be needed in these patients than in 
others. To digress briefly, the supposed “un- 
bridling” effects of thyroidectomy on _ the 
state of hyperpituitarism have not followed 
thyroidectomy in most cases. 

Many cited instances attest to the fact that 
thyroidectomy will bring about appreciable 
or even considerable diminution in the basal 
metabolic rate.§ Many of these reports, how- 
ever, cite recurrences of thyrotoxicosis ap- 
parently in a large percentage of cases. The 
patients with recurrence of thyrotoxicosis 
also had recurrence of thyroid enlargement. 
The fact that many of the reports describe 
cases in which only partial thyroidectomy 
was done makes one wonder whether or not 
the current trend toward performance of 
total thyroidectomy might not abruptly re- 
duce the incidence of recurrence in these 

+ References 14, 19, and 25. 

+ References 5 and 14. 

§$ References 5, 9, and 14. 
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patients just as it has in patients with thyro- 


toxicosis unassociated with acromegaly.|| 


SUMMARY 

A case of coexisting acromegaly and thyro- 
toxicosis is presented. 

Collected observations are set forth which 
support the contention that the hypermetabo- 
lism of acromegaly is due not only to possible 
associated thyrotoxicosis but also to some 
direct action of the pituitary gland. 

Various forms of treatment for both the 
acromegaly and complicating hypermetabo- 
lism have been reviewed. In the absence of 
hazardous pressure symptoms from either 
the pituitary tumor or the thyromegaly, ini- 
tial therapy should consist in external irradi- 
ation of the pituitary gland. If adequate 
radiation therapy fails to control the hyper- 
metabolism, total thyroidectomy should be 
performed after the patient has been pre- 
pared with strong iodine solution. Acromeg- 
alic patients with laryngomegaly are more 
likely to need temporary tracheotomy alter 
thyroidectomy than other patients, even in 
the absence of recurrent laryngeal nerve in- 
jury. The presumed fear of progression of 
acromegalism after thyroidectomy seems un- 
justified. 
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PAUL H. DEEB, M.D. 
and 
WALTER L. STILSON, M.D., Los Angeles 


Malignant disease of the stomach is gen- 
erally considered, and rightly so, to be of 
grave prognostic significance. The five-year 
survival, for instance, of persons with carci- 
noma of the stomach, for whom all present 
methods of therapy have been utilized, is in 
the neighborhood of 5% or 6%. In a small 
series, it seems to us that the prognosis of 
the 
easily confused with carcinoma roentgenolog- 


another malignant tumor of stomach 
ically may be somewhat better. We refer to 
lymphosarcoma of the stomach. By this term 
we mean the malignant lymphomas of the 
stomach, such as small-cell lymphosarcoma, 
reticulum cell lymphosarcoma, and lympho- 
sarcoma not otherwise specified. 

In a consideration of tumors of the small 
bowel, lymphosarcoma, because of its higher 
incidence relative to other tumors, is of fre- 
quent diagnostic import. Lymphocytic lesions 
of this region can sometimes be controlled 
for long periods with appropriate radiation, 
with dramatic changes in the roentgen pic- 
ture. The several cases of 
lymphosarcoma of the stomach and small 


occurrence of 


bowel with fairly prolonged remissions stim- 
ulated our interest in these cases. 
items 

Recorded for publication Sept. 21, 1954. 

Department of Radiology, College of Medical 
Evangelists and White Memorial Hospital. 

Read before the Section on Radiology at the 
103rd Annual Meeting of the American Medical 
Association, San Francisco, June 25, 1954. 
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Focal lymphosarcoma or lymphosarcoma 
arising primarily outside the lymphatic sys- 
tem is of increasing importance, in contra- 
distinction to the usual form of generalized 
lymphosarcoma. Ackerman and del Regato ' 
in their text state: “Lymphosarcoma is often 
seen first as a generalized process, but a cer- 
tain unknown but increasing proportion of 
cases has been reported with a definite focus 
1939 reported that 
frequently 


of origin. Regato in 
from the 


region of Waldeyer’s ring | Nasopharynx, 


lymphosarcoma rose 
tonsil, base of the tongue]. The second most 
common location is from the gastrointestinal 
tract, from the stomach, large bowel, or small 
bowel.”’ Sugarbaker and Craver,” reviewing 
196 proved cases of lymphosarcoma, found 
that 5.5% arose in the digestive tract and 
that over half of these had their origin in 
the stomach. In their series, one-third of the 
cases outside the 


appeared to originate 


lymphatic system. 


LYMPHOSARCOMA OF THE STOMACH 
Incidence.—In a previous publication, we * 
reviewed the American literature, which sug- 
gested that the incidence of lymphosarcoma 
of the stomach was higher than previously 
thought and that there was a preponderance 
of round-cell lymphosarcomas as against 
reticulum-cell sarcomas in the stomach. The 
number of cases reported in the literature is 
probably now in excess of 600.4 No age pre- 
dilection has been detected. Cases have been 
reported at all ages from the young to the 
aged. 

Roentgen Manifestations —lIn the litera- 
ture, the roentgen manifestations of lympho- 


ROENTGEN MANIFESTATIONS OF 
sarcoma of the stomach are varied. Yarnis 
and Colp® felt that gastric lymphosarcoma 
(1) The cells 
simple hyper- 
trophy of the rugae, and (2) definite tumor 


occurs grossly in two forms: 
diffusely infiltrate, causing 


formation occurs, often with ulceration. In 
the first form, the lesion may be overlooked 
surgically, as in one of our cases, since the 
stomach not only appears normal externally 
but is quite normal to palpation, The second 
type may be indistinguishable grossly from 
carcinoma. Yarnis and Colp believe that gas- 
troscopy may be of definite value in identi- 
fying the diffusely infiltrating type, with 
numerous submucous tumors. In a_ series 
of cases collected in 1939 by Archer and 
Cooper,® 27 showed ulceration; in 19 there 
was tumefaction in addition to the ulceration, 
28 there 
They felt there was nothing characteristic 


while in was tumefaction alone. 
about either the ulcer or the tumor. One of 
their patients was an adolescent with a large 
tumor and short history, which they felt was 
strongly suggestive of lymphoma. They were 
not impressed with the significance of large 
rugae, though another group (Cash and Rap- 
poport)* felt that the presence of large rugae 
proximal to the filling defect was important. 
Benedict * felt that the gastroscopic criteria 
for lymphoma would be unusually — thick 
rugae, very marked cobblestone mucosa, mul- 
tiple erosions, and ulcerations of various 
parts of the stomach with or without rigidity 
or tumor. 

The definitive diagnosis of lymphosarcoma 
of the stomach is usually difficult because of 
its several manifestations. Reasons for this 


difficulty were outlined by Cardon and 


Greenebaum * as follows: 1. The disease is 
rare. 2. It mimics carcinoma or ulcer com- 
pletely in the majority of cases. 3. The differ- 
ential features seldom appear. 4. Some of 
these differential features occur also in atypi- 
cal carcinoma, gastritis, syphilis, and other 
diseases of the stomach. 5. Suggestive fea- 
tures may not occur until late in the disease. 
One of their cases had a duration of four 
years, though their repeated roentgen studies 
were always interpreted as carcinoma of the 
stomach. 


LYMPHOSARCOMA 


Weber, Kirklin, and Pugh,'’ in reporting 
25 cases of lymphoma of the stomach, con- 
cluded that while the diagnosis of neoplastic 
tumefactive lesion was usually made, there 
were no reliable roentgen criteria for diag- 
nosis of lymphosarcoma. They mentioned, 
however, that often peristalsis was not so 
greatly interrupted as in carcinoma and that 
radiologists ought to be more lymphoma-con- 
scious. They also suggested that the gastros- 
copist might be of aid. In none of their cases 
was gastroscopy done. 

Recently, Berger, Gay, and Whorton ™ 
stated that the diagnosis of this disease might 
be inferred by bulky lesions, rigidity of the 
gastric walls, or distortion of mucosal folds. 

REPORT OF CASES 

The first three cases have been reported 
in detail earlier,* but additional follow-up 
data are to be given. 

Case 1.—O. L., a 37-year-old white woman, had 
a small-cell lymphosarcoma of the pyloric area 
of the stomach and the cardia in which lympho- 
sarcoma was first suggested by the gastroscopist. 
Diagnosis was first made in November, 1944, and in 
early 1945 she received an estimated 3500 r to the 
stomach, and a year later, an additional 1200 r. 
She has not been treated since Oct. 6, 1947, and 
when last 1954, was gastro- 
scopically, clinically, and roentgenologically well. 


seen in February, 


Roentgen examination revealed very heavy, 


coarse, irregular rugae in the prepyloric area but no 
definite filling (Fig. 1). A 
month 


defect repeat study 
circular 
defects in the prepyloric area (Fig 2), which were 


flexible, with irregularity also of the cardia. After 


approximately one later showed 


the radiation therapy, repeated examinations have 
indicated disappearance of these findings (Fig. 3), 
although a flexible narrowing of the prepyloric 
area persists. The recent gastroscopic examinations 
have revealed evidence of atrophic gastritis, but 
without evidence of recurrence of tumor. 

Case 2.—V. T., 


cell lymphosarcoma just inside the cardia in the 


a 30-year-old man, had a small- 


lesser curvature of the stomach. The diagnosis was 
first suggested by the gastroscopist, Dr. Blomquist, 
and the diagnosis was established by biopsy at the 
time of surgery only upon the insistence of the 
gastroscopist, because the surgeon could feel or 
see no lesion in the stomach. From January to 
March, 1947, this patient received an estimated 2900 
r tumor dose. He was last seen Feb. 5, 1954, with 
no evidence of disease in the stomach. 
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Z {(Gase 1): 


lig. 


The roentgen findings were as follows: Initial 
examination (lig. 4) revealed a smooth 2-cm. fill 
ing defect with a suggestion of a fleck on the lesser 
curvature of the cardiac end of the stomach which 
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Fig. 1 (Case 1).—The 
prepyloric area roent- 
genogram shows the 


coarse irregular rugal 


pattern. 





Irregularity of prepyloric rugae is again seen. 


might represent a benign extramucosal tumor. On 


recheck examination, the radiologist suggested 


lymphosarcoma, Roentgen examination made after 


treatment indicated disappearance of the tumor 
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Fig. 3 (Case 1).—After radiation therapy the 
prepyloric defects disappeared. 
(lig 5), and on the last examination, Feb. 5, 1954, 
there was no evidence of tumor in the stomach. 
CasE 3.—S. T., 


on the posterior wall near the greater curvature 


a woman, aged 33, had an ulcer 


lie. 4 (Case 2).—The rounded filling defect is 
seen at the lesser curvature aspect just below the 
cardia, 
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which 


suggested was malignant. At 


gastroscopy 
surgery, Dec. 11, 1949, the indurated area on the 
greater curvature of the stomach and the ulcer were 
thought to be benign but the 


pathology report 


indicated lymphocytic lymphosarcoma. Radiation 
therapy was given in January and February, 1950, 
totalling about 4100 r tumor dose. In April, 1952, 
the patient developed swellings in the left neck 
which were proved, however, by biopsy to be he- 
mangioma. No recurrence of the gastric lesion was 


demonstrated rontgenologically on Jan. 8, 1954. 





(Case 2).—After roentgen therapy. The 
is no longer visible. 


ie. 5 


defect 


Roentgenological examination in this case (Fig. 
6) disclosed a large, penetrating gastric ulcer on 
the greater curvature near the cardia. Recheck 
about three weeks later indicated, in addition, con 
rugal folds in the 


siderable irregularity of the 


cardia. 
We are adding two more primary cases to 
those previously mentioned. 


Cask 4—F. J., 


began to experience fullness of the stomach and 


a woman, aged 58, one year ago 
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Fig. 6 (Case 3).—The T 
views demonstrate the ir- sa 
regular gastric rugae and \ 
also the ulcer defect on ay 

the greater curvature of 

the stomach. 

4) 
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Fig. 7 (Case 4).—The two ulcer craters are demonstrated on these views. 

gaseous distress. Roentgen examination at the hos- a hemorrhoidectomy was performed. She continued 
pital in Virginia showed no evidence of any difficulty to have intermittent difficulty with epigastric dis- f 
of the gastrointestinal tract except some irritability tress partly controlled by diet. On June 15, 1952, f 
of the colon. Because of the presence of black stools, as she was visiting relatives in California, marked I 
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weakness, increasing epigastric distress, and black 
stools were noticed. Because the roentgen examina- 
tion showed a defect in the stomach and because the 
patient continued to bleed massively, a_ subtotal 
gastrectomy was performed as an emergency meas- 
ure on June 30, 1952. An indurated area in the 
midportion of the posterior wall of the stomach was 
found with three ulcers present, the smallest half 
the size of a rice grain. The area was completely 
excised, and at surgery no known tumor was left. 
The report of the pathological study was lympho- 
Between 
Aug. 5, 1952, and Oct. 10, 1952, the patient received 


sarcoma of the stomach with ulceration. 


approximately 2300 r on the gastric lesion. In June, 





Fig. 8 (Case 5).—The greater curvature aspect 
ot the prepyloric area shows a defect. 


1954, this patient was known to be alive, though 
she had moved away. 

Roentgenologic examination before surgery indi- 
cated an irregularity in the midportion of the body 
of the 
posterior wall (Fig 7). The irregular rugal pattern 


stomach with two ulcer craters on the 
suggested to the radiologist an infiltrative lesion. 
There was no loss of flexibility. On our last exami- 
nation, Sept. 8, 1953, the patient had a normal- 
appearing gastric resection which functions rather 
slowly, but there was no evidence of recurrent 
tumor, 


-M. F., 
gastric discomfort, acid eructations, and fatigue of 


CaseE 5. a woman, aged 73, had epi- 


five to six weeks’ duration. She had also a gnawing 
postprandial pain in the substernal region relieved 


LYMPHOSARCOMA 


by food. Physical examination revealed moderate 
tenderness on deep palpation of the abdomen but no 
mass. Because the roentgen study showed a lesion, 
surgery was performed Sept. 21, 1947. An infiltrat- 
ing lesion showing a shallow crater 3 by 4 cm. was 
located 6 cm. proximal to the pylorus. This was 
removed, and microscopic study indicated reticulum- 
cell sarcoma, ulcerating. 

Roentgen findings in this case were a concave 
defect on the greater curvature side of the prepy- 
loric area with irregularity of mucosa and a small 
ulceration in the defect (Fig 8). The radiologist 
suggested a carcinomatous ulcer. 


COMMENT 

‘The cases cited illustrate the several roent- 
gen manifestations of lymphosarcoma in the 
stomach as have been described in the litera- 
ture. Case 1 resembled carcinoma, though 
hypertrophic gastritis was also suggested. 
Case 2 showed a tumor roentgenologically, 
but at surgery the lesion was so flexible that 
it escaped the attention of the surgeon. Cases 
3 and 4 were instances of ulcerations. Case 5 
resembled ulcer. To our 
mind, the most important common factor was 
the remarkable flexibility of the defect as 


a carcinomatous 


seen fluoroscopically. This is in disagreement 
with the inflexibility described by 
Gay, and Whorton." 


Serger, 
Also it seemed to us 
that coarse rugae were helpful in differential 
diagnosis. The gastroscopist has been of con- 
siderable aid, and in three of the primary 
cases the diagnosis was suggested by him. 
It is of some interest to know that the patient 
in Case 1 is alive and well nine and a half 
years after the original diagnosis ; the one in 
Case 2, for seven and a half years; the one 
in Case 3, for four years, and the one in Case 
}, for two years. The fact that lymphosarcoma 
of the stomach may be sometimes amenable 
to radiation therapy makes it important to 
try to differentiate it from ordinary carci- 
noma if possible. 


LYMPHOSARCOMA OF SMALL BOWEL 
Incidence.—The exact incidence of lym- 
phosarcoma of the small intestine is not 
known. Berman and Mainella,!* in 1945, 
quoted Charache as saying that he knew of 
404 cases of lymphosarcoma of the intestine. 
Menne, Mason, and Johnston '* could find 
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but two cases of lymphosarcoma of the intes- 
tine out of 40,000 pathological examinations. 
In 1942, they found only 376 authentic cases 
of lymphosarcoma of the small bowel in the 
literature. [Feldman ' collected 58 cases of 
sarcoma of the small bowel from 104,621 
necropsies. 

Lymphosarcoma has been reported in all 
parts of the intestinal tract. In the small 
bowel, the ileum is the commonest site and 
the duodenum the least common. This inci- 
dence appears to parallel the richness of the 
lymphatic tissue in the intestine. Lesions 
have been reported in the colon, especially in 
the rectal region. Most of the patients have 
been in the earlier decades of life, especially 
between the ages of 20 and 40. Usher and 
Dixon," and Cutler, Stark, and Scott '* feel 
that neoplasm of the intestinal tract in an 
infant or small child should be regarded as 
lymphosarcoma until proved otherwise. 

In 1932, Ull- 


reported a case of 


Roentgen Manifestations. 
man and Abeshouse ' 
lymphosarcoma of the ileum found unex- 
pectedly during the course of an operation for 
the removal of the appendix. This lesion was 
an annular constricting ring in the terminal 
ileum accompanied by two abscesses in the 
adjacent mesentery. Present,'* in 1939, re- 
ported two cases of primary lymphosarcoma 
of the duodenum in which the roentgen 
findings were destruction and obliteration of 
the mucous membrane pattern, stiffening of 
the walls, and absence of peristalsis. MeSwain 
and Beal! suggest that a palpable mass, 
especially a large one ina patient in good con- 
dition, suggested lymphosarcoma. In the two 
cases of lymphosarcoma of the small intestine 
reported by Menne, Mason, and Johnston ' 
the roentgenogram of the first case showed 
mottling of mucosa and partial obstruction 
of the terminal ileum. The patient was oper- 
ated upon with a diagnosis of ileitis, but the 
histology was lymphosarcoma. Their second 
case showed only signs and symptoms of 
obstruction, 

Chont,?’ in 1941, presented a case of a 
46-year-old woman with severe abdominal 
pain, weight loss, and a mass in the left 
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abdomen. Roentgen examination showed a 
rigid widened segment of jejunum just below 
the ligament of Treitz, with absence of nor- 
mal mucosal pattern and several round de- 
fects. He felt that the findings suggested a 
tumor of the small intestine with extension 
into the mesentery and suggested lymphoma. 
This was confirmed at surgery. 

Shulman,*! in 1941, described the roentgen 
findings in an extensive primary lympho- 
sarcoma of the jejunum. The proximal coils 
of the jejunum had lost the normal mucosal 
pattern. Segments of dilated smail bowel 
were interspersed with segments of con- 
stricted bowel. Smooth, concave defects ap- 
peared along the walls. At surgery the proxi- 
mal jejunum was found to be infiltrated by 
numerous discrete nodular tumor masses, and 
the adjacent mesentery contained markedly 
enlarged lymph nodes. This ditfuse lympho- 
sarcoma of the small-cell type was controlled 
by intensive radiation therapy. The patient 
died five months later from peritonitis, but 
autopsy revealed no lymphosarcoma. ‘The 
Mayo group (Weber, Kirklin, and Pugh) "° 
reported three cases of lymphosarcoma in the 
small bowel, one obstructive, one perforating, 


and one showing the deficiency pattern. 


REPORT OF CASES 

Cast 6.—L. H., a woman, aged 43, was seen in 
July, 1946, with swelling of the abdomen for eight 
months, vomiting for six months, liquid stools for 
two months, restlessness at night for one week, 
and weight loss. Abdominal examination revealed 
several large, firm, deeply attached masses, more in 
the upper left abdomen. The Tumor Board advised 
laparotomy, with a suggested diagnosis of tuber 
culous peritonitis or carcinoma of the ovary with 
metastasis. This was done July 17, 1946. At. the 
base of the mesentery was a 20 by 20 em. mass 5 
to 6 em. thick. Subserous raised tubercle-like lesions 
involved the mesenteric border of the small bowel. 
Most of the mesenteric lymph nodes were involved. 
The pathological diagnosis was lymphosarcoma. 

This patient received an average of 500 r of 
x-rays to each of four abdominal fields from July 23 
to Aug. 14, 1946, and again in September, 1946. The 
masses disappeared, and the patient felt quite well. 
Small repeated series were given in 1948 and again 
in 1950. When she was last seen, in February, 1953, 
the examination of the small bowel showed no 
evidence of disease. 
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ig. 9 (Case 6).—The grossly distorted bowel 
shows the thickened valvulae conniventes and nod- 
ular pattern. 


The roentgen findings in this case were in the 
jejunum (Fig. 9). The mucosal pattern was mark 
thickened valvulae conniventes 


edly altered with 


and nodular impressions. The barium was scattered 


lig. 10 (Case 6).—The bowel outline has been 
restored to practically normal. 
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in an abnormal manner, suggesting the so-called 
deficiency pattern. An examination made six months 
later (lig. 10) after the administration of radiation 
treatment showed restoration of the jejunal pattern 
to the normal, and the pattern remained so in the 
radiological study of 1953. 

Case 7.—L. P., Was seen at 
the White Memorial Clinic in August, 1945, with 
the complaint of diarrhea alternating with constipa- 


a woman, aged 27, 


tion for 10 years. Four years ago the diarrhea be- 
came much more severe. No gross blood or tarry 
stools were reported, though in May, 1945, micro- 
stool 
failed to reveal pathogenic bacteria or 


scopic blood was found. Numerous studies 
parasites. 


Laparotomy, on Sept. 21, 1945, revealed a peculiar 





lig. 11 
bowel pattern is seen. Nodular defects involve the 
jejunal area. 


(Case 7).—Extreme distortion of the 


nodularity throughout the entire small bowel, 
especially the upper jejunum and lower duodenum, 
most marked at the mesenteric border. The mesen- 
teric lymph nodes were enlarged, and there was 
evidence of cirrhosis of the liver and free peritoneal 
fluid. Biopsies were made of the intestinal tract, the 
liver, and the mesenteric lymph node, and they were 
reported as showing lymphadenitis of the mesenteric 
lymph node, probably lymphosarcoma of the in- 
This 


patient received small doses of radiation therapy to 


testinal mucosa, and cirrhosis of the liver. 
the abdomen in September, October, and November, 
1945, and February and April, 1946. There was 
temporary response, but the patient went downhill 
and died, on April 13, 1946. 
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The roentgenological findings were as follows: 
The lowermost mucosal folds of the duodenum had 
disappeared and the walls were irregular (Fig 11). 
Several marginal, round filling defects were noted 
in the upper jejunum from 1 to 2 cm. in diameter 
and no normal mucosal pattern was found whatso- 
ever in the entire small bowel area. All folds were 
markedly thickened, and many loops appeared to 
be rigid. The roentgen conclusion was extensive 
change in the small intestine suggesting lympho- 
sarcoma. Roentgenographs after the initial course 
of radiation showed some change in the intestinal 
pattern (Fig. 12), but within four months there was 
evidence of recurrence. 

CasE 8.—W. H., a man, aged 72, had general 
lymphosarcoma; there were roentgen findings in 
the stomach and also in the small intestine. The 
small bowel findings are similar to the preceding 
cases (Fig. 13), as seen on the six-hour film. 


Case 9.—M. P., a woman, aged 35. In 1942, dur- 
ing an appendectomy, the surgeon found milky fluid 
in the abdomen with some nodules on the peritoneal 
surfaces. Biopsy of one of these nodules was re- 
ported as lymph node. In September, 1943, severe 
backache with pain in the left lower abdomen 
occurred. An exploratory operation on Oct. 4, 
1943, disclosed a solid tumor mass the size of a flat 
coconut, involving the entire mesentery. The ab- 
domen contained about 6 oz. (0.18 liters) of san- 
guineous fluid. Biopsy from the mass was reported 
as lymph node. Examination of the ascitic fluid 


Fig. 12 (Case 7).—Despite radiation therapy the 
bowel continued to show irregularity. 
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BE: 


Fig. 13 (Case 8).—The six-hour views of the 
bowel show extensive involvement by  lympho- 
sarcoma, 


showed lymphocytes. Roentgen studies made before 
the surgery had indicated no evidence of disease in 
the stomach or colon. 

The patient entered the White Memorial Hos- 
pital on Oct. 19, 1943, because of bowel obstruction 
for one week. Because of the peculiar findings 
described on surgery two weeks before, a clinical 
diagnosis of lymphosarcoma was made and _ radia- 
tion treatment was begun. Her symptoms did not 
abate, and laparotomy became necessary on Nov. 
2, 1943. A knuckle of bowel was found to be bound 
down, producing obstruction. This knuckle was 
short-circuited and another biopsy was made. This 
was finally reported as lymphosarcoma of the 
mesentery. One month later and continuing for 
approximately one month the patient was given 
additional 1200 r to each of four abdominal portals 
as before. She improved very rapidly and continued 
well until 1946, when another abdominal mass 
developed. Despite the previous radiation to the 
abdomen, this patient had become pregnant. She 
aborted a dead fetus. 

Following this episode, the patient remained well 
for about six years. She was next seen in February, 
1952, complaining of aching in the right shoulder 
since July, 1951, and marked limitation of motion 
for the past three months. X-ray examination 
revealed extensive destruction of the acromion 
process and blade of the scapula. A needle biopsy 
of this area was reported as probably lympho- 
sarcoma. Her pain was completely relieved by 2800 
r tumor dose, and x-rays showed recalcification of 
the bone. Early in 1954 a small nodule occurred in 











ROENTGEN MANIFESTATIONS OF 
the forehead. Biopsy disclosed lymphocytic lympho- 
sarcoma. This nodule responded to 5000 r in 10 
days. 
COMMENT 

The first three cases are patients with 
multiple involvements of the small bowel. 
The findings agree with those described by 
Shulman *! and undoubtedly are due to the 
presence of lymphocytic infiltration into the 
mesenteric lymph nodes and the lymph chan- 
nels within the walls of the small bowel. 
The roentgen appearance of the small bowel 
is similar to that of regional enteritis, defi- 
ciency pattern, and motor dysfunction. In 
general, however, the presence of multiple 
marginal nodular defects helps to differen- 
tiate lymphosarcoma from these other similar 
lesions. When one has such bizarre small 
bowel changes as have been described, lym- 
phosarcoma should certainly be considered. 

The fourth case is an example of primarily 
obstructive symptoms. Unfortunately, we do 
not have the films illustrating the obstruction, 
but the patient did have a lymphosarcoma 
which produced obstruction and which was 
treated by radiation therapy. The patient 
remained free of symptoms for eight years. 
She then developed lymphosarcoma of the 
scapula, which also responded to radiation, 

We call attention te two cases of patients 
in this group (Cases 1 and 4+) who have had 
lymphosarcoma of the mesentery and small 
bowel and who have survived for more than 
seven years. 


SUMMARY AND CONCLUSIONS 

The roentgen diagnosis of lymphosarcoma 
of the stomach remains difficult. Its varied 
gross manifestation simulates carcinoma and 
even benign ulcer. 

The presence of relative flexibility of the 
defect found under the fluoroscopist’s fingers 
is a point in favor of lymphosarcoma as a 
diagnosis and was found fairly consistently 
in our cases. 

The point mentioned by Weber and the 
Mayo Group that the gastroscopist may be of 
considerable help has been borne out in our 
small series. Our gastroscopist has suggested 


the diagnosis in three of these cases. 


LYMPHOSARCOMA 


The relatively long freedom from symp- 
toms in four of our patients with gastric 
lymphosarcoma after either surgery with 
radiation or radiation alone suggests to us 
that accurate diagnosis of lymphosarcoma, 
with differentiation from the other tumors 
of the stomach, is highly desirable. 

The roentgen manifestations of generalized 
lymphosarcoma of the small bowel resemble 
those of deficiency pattern. The presence of 
nodulation and some stiffening is in favor 
of lymphosarcoma. 

The long freedom from symptoms after 
radiation therapy, either with or without 
surgery, in four cases of lymphosarcoma of 
the stomach and in two cases of lympho- 
sarcoma of the small intestine is reported. 
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Vagotomy, while interrupting the reflex 
stimulation of the parietal cells of the stom- 
ach, does not prevent the direct stimulation 
of these cells by histamine or allied sub- 
stances, although after vagotomy the secre- 
tory response to histamine is quantitatively 
lowered.* ‘Theoretically, therefore, vagotomy 
cannot be expected to protect the experi- 
mental animal from peptic ulceration induced 
by histamine. However, the secondary effects 
of vagotomy in lowering gastric tone and 
prolonging gastric retention might be ex- 
pected to alter the site of the ulceration so 
produced. 

A method of producing a long-acting hista- 
mine preparation by suspending the drug in 
yellow wax U.S.P. and liquid petrolatum was 
first described by Code and Varco * in 1940. 
The effect of the daily injection of this prod- 
uct on various animals and experimental 
surgical preparations was reported subse- 
quently — by 


and _ others. 


Wangensteen and others * reported the effect 


these workers 4 
of injecting vagotomized dogs daily with 
a 

1954. 
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that 
peptic ulceration occurred in spite of vagot- 


30 mg. of histamine base and found 


omy. When the results of this experiment 
are compared with the peptic ulceration pro- 
duced by histamine injection of nonvagot- 
omized dogs, a difference in the site of 
ulceration is apparent,} gastric ulcer being 
the 


dogs than in the normal series. If only those 


commoner in vagotomized series of 
animals that survived the first fortnight of 
the experiment are considered, the difference 
is significant, three out of four vagotomized 
dogs developing ulceration in the stomach. 

In recent papers,t L. R. Dragstedt, Ober- 
helman, Evans, and Rigler have summarized 
a part of the evidence suggesting that duo- 
denal ulcers are due to a hypersecretion of 
gastric juice of nervous origin and that gastric 
ulcers are due to a hypersecretion of gastric 
juice of humoral or hormonal origin. Hyper- 
secretion of gastric juice due to prolonged 
or excessive function of the antrum may be 
induced in dogs by pyloric stenosis or by 
vagotomy, which, as a result of stasis, pro- 
longs contact of food with the antral mucosa. 
Gastric retention and marked gastric hypo- 
tonia are frequently found in patients with 
gastric ulcer, whereas in duodenal ulcer pa- 
tients gastric hypermotility and rapid empty- 
ing are the rule, unless the lesion is compli- 
cated by pyloric stenosis. 

With these concepts in mind the present 
study of the effect of vagotomy on histamine- 
induced ulcers was undertaken, with the use 
of a daily dose of histamine which produced 
a secretion of hydrochloric acid of about the 
that occurs it 


same magnitude as which 


a 
+ References 4 and 5. 


+ References 6 and 7. 








antrum hyperiunction. The dose chosen, after 
assaying the preparation of histamine in yel- 
low wax and liquid petrolatum was equiva- 
lent to 12 mg. of histamine base. This dose 
caused the Heidenhain and total pouch dogs 
to secrete hydrochloric acid at a concentra- 
tion of over 100 clinical units of acid per 
cubic centimeter of juice for 12 to 15 hours. 

During the experiment many of the dogs 
had episodes of diarrhea lasting from a few 
days to more than two to three weeks, some- 
times associated with mucus and bright blood 
in the stool. It was noticed that the dogs 
defecated their 
injection and that when this happened the 


often within two hours of 


stool was generally unformed. The colons 
of the dogs killed in the latter part of the 
experiment were examined, and in two dogs 
the colon showed changes; in the one case 
there was marked vascular engorgement of 
the mucosa and in the other ulceration of the 
proximal colon which appeared to be chronic 
on histological examination, very similar to 
ulcerative colitis in the human. 


PROCEDURE 


A suspension of histamine dihydrochloride in a 
mixture of yellow wax and liquid petrolatum was 
prepared by the method described by Code and 
Varco.! After assaying the product by injecting it 
into several isolated gastric pouch preparations, a 
dose of 0.12 cc. of the semisolid emulsion (equal to 
12 mg. of histamine base) was injected daily into 
the lumbar of gluteal muscles of the animals just 
prior to feeding time. 

Nine vagotomized animals were used in the first 
series. Bilateral vagotomy was performed via the 
thoracic route under intermittent positive pressure 
anesthesia. The vagi were identified and divided 
after ligation about 1 to 2 cm. above the diaphragm. 
The injections were not started until at least three 
weeks after operation, during which time it was 
noted whether the animal had anorexia, vomiting, 
or change in stool. During the experiment the dogs 
were fed on a standard diet of horsemeat, com- 
mercial dog food, and bread; this diet was given 
to all other dogs in the kennels, none of which were 
noted to have diarrhea during the period of study. 
Each dog was weighed at weekly intervals and the 
stools were examined regularly for occult blood 
(using the guaiac technique). All the dogs except 
two were under 16 kg. in weight; the two larger 
dogs, weighing 20 and 23 kg., were injected with a 
daily dose equivalent to 20 mg. of histamine base. 
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There were nine dogs in the control series. They 
were as nearly as possible comparable in age and 
weight to the vagotomized dogs and had been 
quarantined for some time prior to the start of 
the injections. Despite quarantine, four of these 
dogs developed distemper and died—two on the 
2nd day, one on the 28th day and the fourth on the 
40th day. 


topsy, postmortem changes had occurred in the 


When these dogs were examined at au- 


upper gastrointestinal tract, and although no gross 
ulceration was found in any of them, the microscopic 
examination of the relevant organs was inconclu- 
sive. Only the five dogs which survived the full 





TABLE 1.—Lesions Produced in Two Series of Dogs 
Injee- Cause 
Dog tions, of 
No. No. Lesion Produced Death 
Vagotomized Dogs 
S47 66 2 chronie duodenal killed 
uleers 
S40 11 Peptie esophagitis, Aspiration 
erosions near cardia pneumonia 
and in antrum 
850 66 Chronie antral gastric killed 
uleer, duodenitis 
851 65 2 chronie gastric ulcers, Killed 
erosion near eardia, 
duodenitis 
S77 66 Antral gastritis, 2 Killed 
echronie duodenal ulcers 
857 66 Gastritis in body of Killed 
(20 mg.) stomach 
858 66 Duodenitis Killed 
(20 mg.) 
871 62 Mild colitis, upper gas- Killed 
tro intestinal tract 
normal 
S72 62 Normal Killed 
Control Dogs 
874 69 Duodenitis Killed 
879 67 Marked duodenitis killed 
880 65 Acute duodenal ulcer killed 
882 64 Duodenitis killed 
887 65 Marked duodenitis. Killed 
ulcerative colitis 
period of injection and were then killed have, 


therefore, been considered as adequately examined. 


RESULTS 

The lesions produced in the two series of 
dogs, excluding those in the second series 
which died of distemper, are summarized in 
Table 1. 

All findings were confirmed histologically. 
The degree of duodenal inflammation was not 
easy to evaluate, the microscopic section often 
showing less change than would be expected 
the 
changes in the antrum or body of the stomach 


from gross appearance. Microscopic 


more frequently would parallel the gross 


changes. 











CUANGES IN Upper GASTROINTESTINAL TRACT 

With this dose of histamine, no perforation 
of an ulcer occurred, and peptic inflammation 
or erosions of the mucosa were commoner 
than localized chronic ulcers. Histological 
evidence of repair was found in all cases of 
localized ulcer except in the acute duodenal 
ulcer found in Dog 880. 


In Table 2 the site of the lesion produced 


TABLE 2,.—Site of Lesions 


Stomach 
Dog Esopha- —— —————, Duo- 
No. gus Body <Antrum denum Colon 
Vagotomized Dogs 
M7 a a as th Not 
: examined 

M4iv + 4 1 Pe Not 
examined 

850 ee ‘* t t Not 
examined 

851 * t ee : Not 
examined 

si7 ee ee + t Not 
examined 

87 a + ‘a ee Not 
examined 

SOS a Sa Pe : Not 
examined 

si i i i + 

S72 


Nonvagotomized Dogs 
S74 + ae a : Not 
examined 





is tabulated. There is a significant difference 
in the distribution of the peptic lesions in the 
two series. Only in the vagotomized dogs 
have lesions occurred proximal to the pylo- 
rus, though the incidence of duodenitis is not 
significantly less than in the control series. 


ULCERATION IN COLON 


Only two (871 and 887) of the six dogs 
whose colons were examined thoroughly had 
had more than one short attack of diarrhea 
during the injection period, Both of these 
dogs had changes in the colonic mucosa. 
The four other dogs examined had normal 
colons ; two of these had had no diarrhea at 
attack 


all, while others had only a short 


during the first week of injections. 


Dog 871, after a short attack of diarrhea 
during the first few days of the injections, 


had a second, severer attack with blood and 












1.—Photomicrograph (reduced to 49 of mag. 

« 125) of the colonic mucosa of Dog 871, killed 
after 62 daily injections of 12 mg. histamine base. 
Gross dilation of the mucosal vessels is evident. 


g. 
>= 


mucus in the stool during the third week. 
Thereafter no diarrhea was noted and the dog 
regained weight. At autopsy, 24 hours after 
the last injection of histamine, the mucosa of 
the proximal half of the colon was found to 
be greatly injected although not ulcerated. 
Histological examination revealed that there 
were a great number of engorged blood 
vessels in the colonic mucosa; the mucosa 
and submucosa were infiltrated with inflam- 
(reduced 


Fig. 2 (Dog 8&87).—Photomicrograph 


to 4s of mag. x 125) of the granulation tissue 
replacing the mucosa and subcucosa of the proximal 
colon. 








Fig. 3 (Dog 887). 


Photomicrograph (reduced to 
“My of mag. » 70) of the edge of the ulcerated area 


in the colon. 


matory cells, and enlarged venules were evi- 
dent in the submucosa. The epithelium of 
the colon showed changes which may be 
associated with overstimulation; the goblet 
cells appeared to be empty of mucus; the cell 
nuclei were swollen and hydropic, and there 
was evidence of increased mitosis (lig. 1). 

Dog 887 had had three attacks of diarrhea 
during the experiment, a severe attack during 
the first week of injection, a second, shorter 
attack during the fourth week, and a final 
attack throughout the last three weeks, with 
only a few days of remission, when the dog 
progressively lost weight. At autopsy the 
wall of the proximal colon was thickened, 
and there was a narrowing of the bowel, 
without obstruction, at the level of the pelvic 
brim. When the lumen of the bowel was 
opened, the terminal 6 in. of the ileum was 
found to be injected ; the proximal colon was 
devoid of mucosa, the thickened bowel wall 
being lined with dark gray-green granulation 
lissue, and the rectal 


mucosa appeared 


thinner than normal. 


lig. 4, Photo 
micrograph (reduced to 49 of mag. x 70) showing 
changes in the epithelial cells towards a colonic type 


The terminal ileum of Dog 887. 


of mucosa. 












Histological examination revealed that the 
ulceration was confined to the proximal colon, 
where for a distance of approximately 9 in. 
the mucosa was absent and the submucosa 
replaced by a thick layer of mature granula- 
tion tissue (Ifig. 2). Distal to this area the 
bases of the epithelial crypts were present, 
and the mucosa became gradually thicker 
and more normal in the more distal colon 
(lig. 3). The rectal mucosa was not grossly 
abnormal. The epithelium of the terminal 
ileum showed the histological changes seen 
in the colon of Dog 871 and, in addition, 
there was a loss of the normal villus pattern 
and a degradation of the epithelial cells 
toward the colonic type (lig. 4). 


GENERAL OBSERVATIONS 
The expectation that vagotomy by delaying 
gastric emptying would aiter the site of 
histamine-induced ulceration, increasing the 
incidence of gastric as opposed to duodenal 
ulceration, appears to have been confirmed 
by the experiment. Recent work by Niriluk 


s 


and Merendino* has suggested that the 
gastric mucosa is more resistant to acid 
pepsin digestion than is the duodenal mucosa. 
llowever, this resistance of the gastric mu 
cosa cannot be the only factor in determining 
the site of the ulceration due to excessive 
secretion of resting juice by the stomach. 
Rapid gastric emptying must also play a part 
in causing the ulceration to occur in the duo- 
denum since, if gastric emptying is delayed 
by vagotomy while the secretion of resting 
juice is maintained by histamine, the site of 
the ulceration in the dog alters. 

Ulceration in the colon of the degree found 
in Dog 887 had not been expected. Pre- 
vious workers using histamine have reported 
lesions occurring in the colon, but in the 
great majority of cases these lesions amounted 
to little more than erosion of the mucosa, 
the submucosa remaining intact; the lesions 
were not confined to the colon but also oc 
Both 
the depth and the apparent chronicity of the 


curred throughout the small intestine. 


ulceration produced in Dog 887 and the fact 
that the lesion was confined to the colon 
differentiates it sharply from the widespread 












GASTRIC AND COLONIC ULCERATION 
erosions previously induced by larger doses 
The 


reported has many of the characteristics of 


of histamine, colonic ulceration now, 
ulcerative colitis as 1t occurs in humans. 

In recent years a great number of drugs, 
mainly parasympatheticomimetic in action, 
have been used over varying periods of time 
in an attempt to produce chronic colonic 
Moeller 


Kirsner * have reported the result of injecting 


ulceration experimentally. and 
dogs with methacholine (Mecholyi) in a 
yellow wax-liquid petrolatum base over a 
long period. They were able to produce 
lesions consistently by this means, but the 
distributed 
throughout the small and large bowel, and 


lesions were erosive, were 
healed rapidly after the injections ceased. 
Histamine does not appear to have been used 
primarily for the 


colonic ulceration, and it would appear from 


purpose of producing 
the results of this experiment that such a 
study would be well worth while. 

The predominant lesion found in the colon 
of Dog 871 when it was killed was vascular. 
There was gross dilation of the mucosal ves- 
the the 
smaller submucosal arteries but no ulceration 


sels and thickening of media of 


or erosion of the mucosa. The distribution 
of these changes was similar to the ulceration 
found in Dog 887, suggesting that the ulcera- 
tion may be secondary to vascular spasm or 
rupture of mucosal vessels. This is contrary 
to the conclusion of Lium '® who postulated 
that the able to 


produce experimentally were due to spasm 


ulcerative lesions he was 
of the longitudinal muscle of the bowel and 
that vascular spasm was of only secondary 
importance. Histamine, although it is a para- 
sympatheticomimetic drug, acts so strongly 
as a local capillary dilator that its action on 
smooth muscle is sometimes overshadowed. 
Further study will be undertaken in’ an 
attempt to evaluate the relative importance 


of the presence of acid, vascular changes, and 
spasm of the musculature of the bowel in 
causing ulcerative lesions distal to the duo- 
denum. 
SUMMARY 
The 


ulcers induced by histamine in yellow wax 


incidence of gastric and duodenal 
U.S.P.. was compared in vagotomized and 
normal dogs. Gastric ulcer occurred only in 
the vagotomized animal, whereas duodenal 
uleer occurred in both groups. 

During the experiment a majority of the 
dogs in both groups developed diarrhea. The 
large bowel of six of the dogs was examined 
at autopsy, and in two cases lesions were 
found in the colon; the most advanced ap- 
peared to mimic very closely the distribution 
and histological changes of ulcerative colitis 
in the human. 


Dr. Eleanor Humphreys examined the sections 


from the colons of the two dogs and gave het 


opinion and advice. 
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VISUALIZATION OF A GANGRENOUS GALL 


WITH IOPANOIC ACID (TELEPAQUE) 


CAPT. JEROME L. POLLACK 
and 
CAPT. MARTIN B. GOODWIN (MC), U. S. Army 


IGHT upper quadrant pain occurs {re- 
quently after the fatty meal during oral 
cholecystography. These symptoms usually 
subside but occasionally persist for more 
than 24 hours. In the following case, the 
patient’s symptoms persisted until acute gan- 
grenous cholecystitis developed. The diag- 
nosis was suggested preoperatively by radio- 
graphs of the dye-filled gall bladder. We 
have been unable to find a similar case re- 
ported in the literature. 
REPORT OF A CASE 
.. A., a 52-year-old white woman, was admitted 
to U. S. Army Hospital, Fort Belvoir, Va., with 
right upper quadrant pain of four days’ duration. 
The patient had been told three years prior to ad- 
mission (after a cholecystogram in Kansas) that 
she had _ gall-bladder disease. By carefully fol- 
lowing her diet she had been able to avoid severe 
attacks. One week prior to admission she reported 
to the outpatient clinic for a general check-up, part 
of which included a cholecystogram with 3 gm. of 
iopanoic (Telepaque*). A 
bladder 


acid normally func 
tioning gall 


(Vig. 1). 


was reported at this time 
No contraction occurred after the fatty 
meal. Two calcified shadows were interpreted as 
Shortly after taking the 
fatty meal? the patient experienced sharp right 
upper quadrant The pain was under her 
right ribs and radiated posteriorly. She had diffi- 
culty 


calcified lymph nodes. 


pain. 


breathing because of the associated pain. 
emesis occurred once. She had no jaundice or clay- 
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Fig. 1. 
filled gall bladder. 
noted on other views. The only abnormality was 
failure to contract. 


This depicts this apparently normally 
A. suggested calculus was not 


colored stools. The pain continued for four days, 
resulting in admission to the hospital. The admis- 
sion film of the abdomen (Fig. 2) made four and 
one-half days after the ingestion of iopanoic acid 
showed a dye-filled gall bladder having a density 
equivalent to that of the original film. 

Physical Blood 
114/90. The patient was a well-developed middle- 


Examination. pressure was 
aged woman in moderate distress. There was poor 
excursion of her diaphragm on the right, with no 
audible rales, and marked tenderness and. rigidity 
in the right upper quadrant, with some question of a 
palpable mass. Examination was otherwise essen- 
tially normal. 
Laboratory Data, 


85% 


White blood cells were 13,600, 


with neutrophiles, including 23 immature 


forms; hematocrit reading, 41%. Urine showed 
occasional small hyaline casts. Serology was nega 
tive. 

Course in Hospital—The patient maintained a 
temperature ranging from 100 to 102 F. 


was evidence of neither progression nor improve- 


There 


ment for two days, and another film of the gall 











m 
Cla, « lle. 


Fig. 3.—Six and a half days after the ingestion 
of iopanoic acid the outline was less definite, with 
evidence of escape of dye through the fundus. At 
operation gangrenous necrosis of the gall bladder 
most pronounced at the fundus was noted; thus 
gall bladder was possibly seen roentgenologically 
in the process of perforation. 


Fig. 2.—Four days later the density was similar. 
Che films prompted admission to the hospital with 
the diagnosis of cholecystitis. 


Fig. 5—High-power photomicrograph; reduced 
to 1%. of mag. x 60. In figures 4 and 5 we see 
low- and high-power views of gall-bladder wall with 
mucosal surface above and serosal surface below. 
The wall is thickened, owing to edema and hemor- 
rhage and contains large strands of fibrin. The 
mucosa is necrotic, with only a few patches of 
remaining epithelium. Thrombi occurred in some 
of the vessels of the wall of the gall bladder. 


bladder was made, six and one-half days after the 
ingestion of iopanoic acid (Fig. 3). This showed 
the same density, but now the fundus was no longer 
clearly outlined. This loss of definition was inter- 
preted as dye escaping from the lumen into the 
gall-bladder wall, thereby suggesting gangrene. On 
this day, the patient’s condition began to deteriorate, 
and an exploratory laparotomy was carried out the 
bladder 


noted ; it was elected to carry out a cholecystectomy 


following day. A gangrenous gall was 


rather than a cholecystostomy. Microscopic study 


confirmed the surgical impression (Figs. 4 and 5). 
No calculi or inspissated material was found within 
the gall bladder or palpated within the cystic or 
common ducts. The gall-bladder wall contained no 
calcifications, thereby ruling out the possibility of a 
primary shadow. The postoperative course was un 
eventful, and the patient was discharged on the 10th 


postoperative day, completely asymptomatic. 


Fig. 4—Low-power 
to 1%» of mag. x 13. 


photomicrograph; reduced 





COM MENT 


In our experience, it is not uncommon to 
see a good concentration of dye in the gall 
bladder 36 hours and a faint concentration 
72 hours after the ingestion of iopanoic 
acid. Yet, at no time, except in this case, 
have we seen the original concentration main- 
tained for six and one-half days. The work 
of Hoppe and Archer! suggests that. this 
retention should not occur. Crismer? has 
shown that 95% of administered iodoalphi- 
onic acid (Priodax) leaves the body within 
five days. Probably more iopanoic acid 
would be retained, but the inference is that 
most will have left the body within five days. 
lence, retention of original concentration for 
six and one-half days would not be expected 
in the case of a normal gall bladder. It prob- 
ably is not caused by simple obstruction of 
the cystic duct, because Crismer * has shown 
in dogs that over 80% of the iodoalphionic 
acid placed in the gall-bladder lumen after 
ligation of the cystic duct is absorbed by the 
After inflam 
mation produced by the injection of formol, 
over 80% 


Ilence, in acute inflammation with obstruc- 


gall-bladder wall in 24 hours. 


was absorbed within six hours. 
tion, any dye within the gall-bladder lumen 
should be rapidly absorbed. Stasis, as pro- 


pounded by Brewer,® is also precluded by the 


absorption of the dye. The role of the sympa 


thetic system is not clear (Howard and oth 
ers"), One possible explanation for the 
retention might be infarction with stasis and 
with lack of absorption of dye. 

ball-valve 


possibility. would be a 


obstruction in the region of the valves of 


Another 
type of 


M. A. ARCHIVES OF SURGERY 
Heister, either calcareous or noncalcareous, 
which allows the ingress of dye and bile at a 
rate equal to the rate of absorption of dye by 
This latter 
is unlikely, because the gall 


the gall bladder but no egress. 
explanation 
bladder is seldom visualized during an attack 
of acute cholecystitis. No explanation seems 
entirely satisfactory, and several attempts by 
us to reproduce this retention in patients who 
complained of pain shortly after a fatty meal 
have failed. 
SUM MARY 

A case of gangrenous cholecystitis with 
roentgen visualization apparently originating 
at the time of oral cholecystography with 
iopanoic acid (Telepaque) is presented. 
This case suggests the wisdom of additional 
films of the gall-bladder area if biliary type 
of pain persists for more than 24 hours after 


a normal cholecystogram. 
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